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I VISUAL CLASSIFICATION OF SOILS 273 1 

BORING NUMBER: /@4 COOROINATES: IOATE: 2 ~ 2 0 -  8% 
e_ 

PROJECT NUMBER: 80 PROJECTNAME. rf)-)Qc 6-L /Fs 1 3,2 

E LEVATION: GWL: Depth Oate/Time 

Depth Oate/Time ENGINE E R ICE 0 LOG IS T : 

R E M A R K S  DESCRIPTION 
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PIEZOMETER INSTALLATION SHEET 27311 

DRILLING METHOD CG bb. 1 oci\ c 

DRILLING FLUID (SI USED: 

F L U I D b a G ~ F R @ M  g) & TO 31 6;- 
FLUID FROM TO 

PROJECT NAME 'j&naU AT 1FS FIELD ENG./GEO. 
PRCJECT NC. 66 ?- CHECKED BY 
BORING NO. I @ Y  

TYPE OF BIT - F-lcCCr Head 

SIZE iot' FROM ( 3  TC 3l~t 
CASING SIZE (S) USED: 

SIZE FROM TC 

~ . _  

PIEZOMETER NO. tu/ A DATE OF INSTALLATION 03 I . ~ \ 8 8  

DIAMETER OF PERFORATEZ~ECTION 4 (' 

SLOTS 0 HOLES 0 SCREEN 

AVERAGE SIZE OF PERFCRATIONS -O(@';n& 

PERFORATION TYPE: 

TOTAL PERFORATED AREA - - -  !o F& 

BOREHOLE DRILLING 

( I  

RISER PIPE DIAMETERS: 
. 3  ( I  

0.0. - I. 0. 4 , n c h q  
LENGTH OF PIPE SECTIONS / o  Psz 

JOINING METHOD ~ H f k a d  Qnd CD U Q k -  

* 

RISER PROTECTIVE PIPE LENGTH 

PROTECTIVE PIPE 0.0. 
5 FC 

10 " ,A&& 

OTHER PROTECTlOh L @ C h  bk. CC ? 

ITEM DISTANCE ABOVE/BELOW 
GROUND SURFACE ( ) 

0.0 
2.G 

- z-L 5 Ft _. _ -  - - 

I 

TOP OF RISER PIPE 

E L  E VAT ION 
0 

I 
GROUND SURFACE 

TOP 

TOP 

TOP 

BOTTOM OF PROTECTIVE PIPE 

BOTT@M 

BOTTOM 

BOTTOM 

BOREHOLE F I L L  MATERIALS: 
GROUT /SLURRY 

BENTON I T E - 
GRAVEL 

PE RFOR AT E 0 S E C T I 0 N 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

TOP /5Fk 

B@TTOM /OF& 
BOTTOM / 5 ~ ?  
BOTTOM 

TCP I BOTTOM I 
.TOP 1 BOTTOM -1 

THE PIEZOMETER FLUSHE0 AFTER INSTALLATION? YES 0 6 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E S O  NO 
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NC)TES:  
i . R I S E R  P I P E  t S L (  IN  I O  S C H E D U L E  

P I P E ,  T ! i R E A : E : W  ' - J O I N T E D  

S L O T  S C R E E N  i O . O ( O  I N  
2.SCREEN IS Y I N  1.0 55 P I P E  C 3 N T l N U O U S  

3 . L O W E R  E N D  OF S C R E E N  I S  C A P P E D .  

4 . E L E V A T I O N  OF WATER L E V € L  

) .WATER L E V E L  R E A D I N G  ON 

S L O T  S I Z E )  

/ G R O U N D  S U R F A C E  
€ L. 

B G r T Z M  O r  B O R I N G  

I N S T A L L A T I O N  O E T A l  L 
MONITORING WELL/O 

PREPARED FOR 

'FfiIPC- 

I .  . .  



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1 0 0 4  

PROJECT W E :  FWC R f / F S  

COORDINATES: NORTH 481,421.39  EAST 1,377,897.48) DATE: 02/20/88 

GROUND ELEVATION: 579.0 I cvl: Deoth N/A Datt/Time Y/A I DATE STARTED: 02/20/88 

S 
U Y  
S M  
C B  
s o  

L 

ENGINEER/CEOLOCIST: M. COLDBERG Depth N/A Date/Time Y/A I DATE CWPLETED: 0 2 / 2 1 / 8 8  
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F 
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SHELBY TUBE. 

SHELBY TUBE. 

REMARKS 
. ,  

BOTTOM OF BORING 31 

NOTES: 
PUSHED TUBE 2.0 f T .  RECOVERY 1.0 F T .  
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MONITORING UELL INSTALLATION RECORD 
1'1121101 

PROTECTIVE P I P E  O.D.: 10 In. 

..,-.. _ .  
'ROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: M. COLDBERC DATE: 03/30/88 
'ROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
lORlNG NO. : 1008 N.E COORDINATES: 480660.43. 1378925.8 

L E  DRILLING 

F e e t )  
FLUID: UATER FROM: 3 TO: 31 CASING TYPE : MONITORING 
FLUID: N/A FROM: N/ATO: N/A CASING D I N . :  
NOTES/CMENTS: CASING SIZE(S) USED: ( in F e e t )  

S IZE:  10 FRCU: 0 TO: 31 
SIZE:  N/A FRCU: N/A TO: N/A 

E L L  DESCRIPTION 

PERFORATION TYPE: S c r e e n  
AVC. S I Z E  OF PERFORATIONS: .010 (In.) 
TOTAL PERFORATED AREA: 10 F t .  
NOTES/CONWENTS: 

- S t a i n l e s s  Stee l '  -!E-KRZ;ki: 
O.D.: 4 318 In. 1.D.: t In- 

LENGTH OF l S T - P l P E  SECl lON: - lO F t .  

COMMENTS 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

00: THREAD AND C m l !  

'ROTECTION SYSTEM 

TOP OF RISER PIPE 
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

E F I L L  m A L S  _ _ - - _ - _ _ - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
G r o u t / S L u r r y  
B e n t o n i t e  P e l l e t s  

r a v e l  

- -------_-__----___---.  

GWL AFTER INSTALLATION 

UELL - 
IAS A SENSITIVITY TEST PERFOS 

2.0 F t .  
0.0- 

2.5 F t .  

31 
31 
N/A 

REMARKS - -  COMMENT AREA 

:OMMENTS : 

. .  . _ .  . . 

. - - . . . . 

2731 
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B O T T O M  O F  B O R I N G  

. .  

.RISER PIPE I S  

. S C R E E N  I S  I N  1.0 P I P E  C O N  T I  N U O U S  

:-LOWER € N O - O F  S C R E ' . E N - i S ' C A P P E O .  

, E L E V A T I O N  OF W A T E R  L E V E L  

I N  I O .  S C H E D U L E  
P I P E ,  T H R E A 3 E ? . F L : S H  - J O I N T E D .  

S L O T  S C R E E N  ( 0.0 0 I N .  S L O T  S I t € ) .  I N S T A L L A T I O N  D E T A I L S  _. . . .- - .  

. -  MONITORING W E L L  
. -  

_5  

W A T E R  L E V E L  R E A O I N G  ON 

. -  I %  
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fFS PIEZOMETER INSTALLATION SHEET 
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M r G u c % e /  

ud;%m 

3 TO 31 & 
TO 

TYPE OF BIT F J a T  l td 
CASING SIZEOUSED: 

SIZE 10" FROM (3 TC 
SIZE FROM TC 

TYPE m s n r  O A \ n q  
DIAMETER OF PERFORATED~ECTION P 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 

AVERAGE SIZE OF PERFCRATIONS .OJO 'bk 
TOTAL PERFORATED AREA f 0 4  

I I PROTECTIVE PIPE $D. IO" 1 

RISER PIPE MATERIAL 314 sacnks Tee1 
RISER PIPE DIAMETERS: 

0. D. 4 3/$'' - I. D. 4 I t  

LENGTH OF PIPE SECTIONS ,044 
JOINING METHOD THeead 

GROUT /SLURRY 

BENTONITE 

THE PIEZOMETER FLUSHED AFTER INSTALLATION 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  
REMARKS 
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1 16.3 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1024 

GROUND ELEVATIOU: 580.2 

ENGINEER/GEOLOGIST: 8. DUNUIYC 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 482,481.12 EAST 1,378,892.92 DATE: 10/06/87 

CYL: D e p t h  H/A D o t e / T i r n s  Y/A DATE STARTED: 10/06/87 

D e p t h  N/A D a t t / T l m e  Y/A DATE COMPLETED-: 10/18/87 

DRILLING METHODS: CABLE-TOOL PAGE 1 OF 1 

S 
A D 1  
M A 1  
P T H  
L E E  
E 

_ .  . - .  
.- __ - .. - . - - -  - - -  

. - ... . . - 

. . .. 
-. 

B R f 
U Y  
S H  

U M  O C  C B  
S P  V H  S O  

L E E  L 

C S  E l  
O A  C N  

0 E R S  
N Y 

1 
S 
F 

R W R K S  

07247 
10/06/87 
0945 

8 

BOTTOn OF BORING 2 7  

NOTES: 
SHELBY TUBE: CSG BEGAN PULLING UP AFTER 8" COLLECTED. 
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N O T E S :  

'J' 

- _ _  

7- Y 
A P P R O X l M A r E  E X l S r i N G  
GROUND S U R F A C E  

I 3 0 T T O M  O f  B O R I N G -  23' 

.- - 
. .  . 

- - - . .. . -- - ._ . - 
. . -. .. 

I . R I S E R  P I P E  I S  4 I N  

2 .SCREEN IS 4 IN 1.0 S.S. P I P E  C 3 N T I N U O U f  

I O .  SCH.EqULE 
PIPE,  T H R € A ~ E ~ . F L ~ S ~ - J O I N T E O . '  

SLOT S C R E E N  C O . O l 0  IN. S C O T  S I Z E ) .  I N S T A L L A T I O N  O E T A I  L S  

-.__ - ._ - .. .. ' . .. -. bz'l 
3 . L O W E R  E N 0  O F  S C R E E N  I S  C A P P E O .  M O N I T O R I N G  W E L L  * 

-. - - ... - .  . - - 
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PIEZOMETER INSYALLATION SHEET 
PROJECT NAME FM QC R\  / F S  FIELD ENGJGEO. E. b,,,;2 DATE *-\Q/\8 I e7 
PRCJECT NC. d Q 2  CHECKED BY & (&6 I DATE %/c /.H 
BORING NO. 6 8  (.j-.sd 
PIEL'OMETER NO. N A  DATE OF INSTALLATION JO-IS-BR 
BOREHOLE DRILLING 

DRILLING METHOD-,- 
DRILLING FLUID (SI USED: 

FLUID N R  FROM NPI TO N tl 

PIEZOMETER DESCRIPTION 

TYPE s+a,n\ess 5 t c d  
DIAMETER OF PERFORATED SECTION 
PERFORATION TYPE: 

Y " 

SLOTS 0 HOLES 0 SCREEN 
AVERAGE SIZE OF PERFCRATIONS 010 IN - 
TOTAL PERFORATED AREA 7' 

TECTION SYSTEM 

RISER PROTECTIV IPE LENGTH 5' 
PROTECTIVE PIPE Y .D. 10 'I 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS: 

GROUT /SLURRY 

BENT0 N I T E 

SAND 
P O  GRAVEL usefi 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

RISER PIPE MATERIAL 5tA;y\\+,5 Ske\ 6 l b )  

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS \O' 

I\ 

4 " 0.0. B -1.0. 

JOINING METHOD F\u& ;,ivz+ 4 ~ c - A  

OTHER PROTECTlOh C o c L t b U  C R P  W I + L  I 
DISTANCE ABOVE /BELOW 
GROUND SURFACE (Fr. ) 

2.8' 
0.0 

- 2' 
I 
TOP - 0 B@TTO!M IO' 
TOP \O' BOTTOM \5' 
TOP 15' 
TOP uh 

TOP I?. 5' 

BOTTOM 27' 
BOTTOM N& 
6OTTOM 24.5' 

A I  
c 9' GWL AFTER INSTALLATION 

HE PIEZOMETER FLUSHED AFTER INSTALLATION? 
SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

E L E VAT I ON 
' (rT. ) M3'- 

BOTTOM 
,TOP BOTTOM 

YES 0 
YESCI] 

& W  N O H  
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VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: L 0 2 PROJECT NAME: d&unLn hrIFC 
BORING NUMBER: /a  7 COORDINATES: 

E LEVATION: GWL: Depth D a t e / T b e  

ENGINEER/GEOLOGISt: 0. mmE./ Depth Date/Tirne 
DRILLING MI 

0 

. 
z z  

i+* a >  a :  
c 

- - .  

I"" 

REMARKS 

r 22 



fERNALD RI/FS VISUAL CLASSIFlCATlOW OF SOILS 0 9 3  
PROJECT NWBER: 602 3.2 1 PROJECT Y A W :  CWC R I / F S  & U U &  1 
W R I N G  NUMBER: 1027 

CRUJLIO ELEVATION: 583.0 

ENGINEER/CEOLOCIST: 0. OAKLEY D 

D 

COORDINATES: NORTH 481,980.78 EAST 1,379,319.44 DATE: 12/21/87 

WL: Depth N/A D a t W I m e  N/A DATE STARTED: 12/21/87 
Depth N/A Date/lime N/A DATE C W L E T E D :  12/22/87 

O S  
E 
P 
T 
H 

11.0 

12.0 

18.0 

20.0 

DRILLING METHQ)S: CABLE-TOOL 

B 
A D 1  L S  
M A 1  O A  
P T W  U M  
L E E  S P  

L 
E O E  

N 

07805 
12/21/87 
1537 

o7a78 
12/22/87 
1010 

I PAGE 1 ~ OF 1 

BOTTOn OF BORING 31.5 

NOTES: 

. . . . . . . . .. - - .- - . - . . . . - . - -. . - . . 

2 
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FERNALD 

RVCS 
;. .-. ... 

. PIEZOMETER INSTALLATION SHEET 0 

2.s Fr 
1 

PROJECT NAME cCAr4ALb Pt (6 FIELO ENGJGEO. n. 04kLG c/ OATE/'L. 2397 
PRCJECT NC. 66 3 CHECKED BY OAT€ 
BORING NO. I 2  3 

1 

PIEZOMETER NO. DATE OF INSTALLATION 2 -2 t * 3 7  - 12 - t 3 -3 7 

3 t.5 FT. 
rvk A 

HOREHOLE DRILLING 

DRILLING METHOD ma6 TOOL 

DRILLING FLUID (SI USED: 

FLUlOumn FROM q . 0  TO 3 1 . 4 6  

FLUID FROM 

PI E ZOM ETER 0 ESC R I P T ION 

TYPE N G  

DIAMETER OF PERFORATED SECTION 
PERFORATICIN TYPE: 

'f I d  

SLOTS 0 HOLES 0 SCREEN m 
AVERAGE SIZE OF PERFCRATIONS ,o 10 14 

I TOTAL PERFORATED AREA 10 F r .  
~ ~~ 

OTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5 F% I PROTECTIVE PIPE 0.0. 10 /& ,  

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT /SLURRY 

BEN TON IT E 

SAN 0 

ww€k 
PERFO.RATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

TYPE @F BIT - (f 

CASING SIZE (S) USE0 : 

SIZE (oTM,FR(?M 0 TC 30 1 7  

SIZE FROM TC 

RISER PIPE MATERIAL 316 s-iArh/LS( s~&&!c 
RISER PIPE DIAMETERS: 

0.0. Cc'4 -1.0. v Iff 

LENGTH OF PIPE SECTIONS /O FT. 
JOINING METHOD 7-e (2 6% A lu Q 

I30 UG 

OISTANCE ABOVE /BELOW I GROUND SURFACE I 1 0 I EL  E VAT ION 

0.0 I 

TOP / I  - 0 BOTTOM 

TOP 16.0 BOTTOM 3(.sFr TOP BOTrOM 
BOTTOM TOP A f f i  . BOTTOM M,+ TOP 

TOP k ' f  q. 1 BOTTOM2$.4F$TOP 1 BOTTOM 
31.0 I 

'HE PIEZOMETER FLUSHED AFTER INSTALLATION? Y E S O  NO gJ 23. 
Y E S n  NO a- P A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

W A R  KS 
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FERNALD R I / F S  VISUAL C L A S S I F I C A T I W  OF SOILS lmwC3-a 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FHPC R I / F S  1 
BORING NUMBER: 1028 

GRCUND ELEVATION: 

ENGINEER/GEOLOCIST-: M. GOLDBERG 

COORDINATES: NORTH c81,821.60 EAST 1,378,158.07 DATE: 01/10/88 

DATE STARTED: 01/10/88 GWL: D e p t h  W/A D e t c / T i m e  N/A 

DATE CMPLETED: 01/14/88 D e p t h  N/A D e t c / T i m e  N/A 

D R I L L I N G  MTHOOS: CABLE-TOOL PAGE 1 nF  ? 

HARD YELLOWISH B R W N  S I L T  (IOYR, 5/41, DRY. 

S 
U Y  

C B  
S O  

L 

s n  

n L  

T 
S 
F 

4.5 

2.5 

REMARKS 

Hnu= 0 PPn 
a = O  cpn ar = o C P  

Hnu= 0 ppn 
a = O  cpn 
0r = 0 cpn 

E 
P 

H 
T 

A D 1  L S  E l  
M A 1  O A  C N  

L E E  S P  V H  
E L E E  

0 E R S  

p i n  u n  o c  

VERY STIFF,  YELLOVISH BROWNISH S I L T  WITH TRACE GRAVEL (IOYR, 
5 / 4 ) ,  DRY. 

n L  

S I L T  SIZE FLY ASH, DRY (2.5Y, 2/01 BRITTLE. 

S I L T  SIZE FLY ASH DRY (2.5Y 2/01 BRITTLE. 
HARD, DARK BROWN CLAY (10YR, '4/31 TRACE OF GRAVEL, DRY. 

SHELBY TUBE. 

n L  

n L  
CL - 

07819 
01/10/88 
0955 

16 
29 
27 

N/A 
4.5  

3.5 

HW 0 ppn 
a = O  cpn ar = 240 c p  

Hnu= 0 ppn 
a = O  cpn Br = 120 cpn 

VERY S T I F F  DARK BROWN CLAY (IOYR, 4/31 TRACE OF GRAVEL, DRY. 

- .  

VERY S T I F F  DARK B R W  CLAY (IOYR, 4/3) TRACE OF GRAVEL, DRY. 
VERY S T I F F  DARK BROWN CLAY (IOYR, 4/31 W I T H  ORGANIC DEBRIS, 
DRY. 

CL 

CL 
OL 

VERY S T I F F  DARK BROWN CLAY (IOYR, 4/3) U I T H  TRACE OF GRAVEL, 
mi si .  . _. -- 

VERY S T I F F  DARK BROVW CLAY ( lOYR, 6/31 WITH TRACE OF GRAVEL, 
ENCOUNTERED L I M E  SLUDGE AT 12 FT., HOIST. 

CL 

CL 

07824 
01/11/88 

1415 

3 
5 
6 

2.5 

3.0 

4.0 

Hnu= 0 ppn 
a = O  cpa Br = 120 cpn 

Hnu= 0 ppn 
' a  1 0  cpn er 1 120 cpa 

H w  0 ppn 
a = O  cpn Br = 120 C ~ D  

07825 
01/11/08 

1430 

13 
11 
3 

VERY S T I F F  DARK BROUN CLAY ( lOYR, 4/3), TRACE OF GRAVEL, HOIST CL 

- 

1.5 

3.0 - 

4.5 

14 
0930 17 

o n i a  11 
01/10/88 10 1 0945 7 

12 

N/A 
Hnu= 0 ppn 
a = O  C P n  
0r = 240 cpn 

6 

6.a 

12 

- 

- 

18 

- 

18 

1 ooa 

. - .. 

6.5 

07823 
01/11/88 

1300 

01/10/88 22 
1015 
07821 I :: 7.5 - 

9.0 

I 

Br = 120 cpn 

07822 16 
01 /10/88 

1020 1 1: 
I 

3.0 
H M  0 PPn 
a = O  cpn Br = 100 cpn 

18 

10.5 

18 

- 

14 

- 

18 

12.0 - 

13.5 - 

15.0 

01/11/88 9 

07827 
01/11/88 17 

1445 19 

~ 

CL - HARD DARK GREY CLAY (10YR 4/1) W/CRAML. 
TRACE OF L I M E  SLUDGE AT 13.5 FT., MOIST. 

I 

ASTM. 
NOTE 
SAnP 

i: 
.ES V I A  W N S E L L  I ILORS 



FERNALD R I / F S  VISUAL C L A S S l F l U T l W  OF SOILS 99Q7-I 

1 
S 
F 

4.0 

REMARKS 

H w O  ppn 
a 1 0  cpn fir = 120 cpn 

H w O  ppn 
a = O  cpn 
6r = 100 cpn 

__ - 
12 

HARD DARK GREY CLAY ( lOYR, 4 / 1 1  W/GRAVEL, DRY. CL 

HARD YELLOWISH BROWN CLAY (lOYR, 5 / 4 1  TRACE OF GRAVEL, DRY. CL 
07832 

01/12/88 
0955 

23.0 

8 
13 
18 

18 

_ .  

HARD YELLOWISH BROWN CLAY (lOYR, 5 / 4 1  TRACE OF C R A M L  W/LENS CL 

sv OF DARK GREY CLAY AT 2 5  FT. (10YR 5 / 4 1 .  DRY. 
DENSE YELLOWISH BROWN SAND (IOYR 4/61 DRY, TRACE OF GRAVEL. 

VERY S T I F F  DARK GRAY CLAY (lOYR, 4/11, HOIST. 
. __ . - .- . . .- - -  

CL 

07835 
01/12/08 

1306 
27.5 

16 
18 
21 

4.0 

2.0 
HW 0 ppn 
a = 0 cpn Br = 100 cpn 

. .VERY S T I F F  DARK GRAY CLAY (IOYR, 4/1), MOIST. 
.- . L- - . . . . .re- .. . _ _  ----=---:-,-..- ~ . . --- 

CL 
. _  . 

r - -  ( 1  py 11 

DATE: 01/10/88 

DATE STARTED: 01/10/88 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1028 

GROUND E L E V A T I Q :  

PROJECT W E :  F W C  PI/FS 
COORDINATES: NORTH 481.821.60 EAST 1.378.158.07 

WL: Depth Y/A Dstc/Tiau Y/A 

Depth N/A Dat t /T im Y/A ENGIYEER/GEOLOGIST: H. COLDBERG 
~ 

DATE CXUPLETED: 01/14/08 

PAGE 2 OF 2 D R I L L I N G  METHCDS: CABLE-TOOt - 
S 
A 
I( 
P 
L 
E 

B 
D l  L 
A I  0 
T M  U 
E E  S 

07828 
01/11/88 

16.8 

CL HARD GRAY CLAY W I T H  TRACE OF GRAVEL (2.51, 5/01, DRY: 

12 01/ 12/88 
0830 50 

18.5 

07830 12 
-01/12/88 1 4  I 0906 1 1 5  

20.0 l2 I 
4 . 0  

Hnu= 0 ppn 
a = O  cpn ar = 100 cpn 0928 

21.5 

4.0 
H M O  ppn 
a = o  cpn 
6r = 100 cpn 

lo I 
I I 

CL HARD YELLOWISH BROWN CLAY (IOYR, 5/41, TRACE OF GRAVEL, DRY. 
.~ .. I 0:(;:/88I 07833 13 18 

26 
26.5 I Br = 100 

Hnu= 0 
a = o  
6r = 100 

HARD YELLOWISH BROWN CLAY ( lOYR, 5/41 TRACE OF GRAVEL W I T H  
LENSE- OF DARK GRAY-.CLAY-AT 2 5  FEET_( lbYR,  5 / 4 1 .  DRY. 

1-6 I - 07834 8 
. -  . 01/12/@ 3 -- 
-; I .lo38 I 11 
26.0 

07837 

1450 
I - _  

BOTTW OF BORING 31 J W  
NOTES: _ _  
SAMPLES V I A  W N S E L L  COLORS, ASTM. 



FERNALD 
M/CS 

RISER PROTECTIVE PIPE LENGTH 5 F z  
lo %& a PROTECTIVE PIPE 0.0. 

2731 

OTHER PROTECTlOh b e k a b b ?  C?.Cd P Ll 1) 

L o c k  

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME gM4ld #?'Ic/FS FIELD ENGJGEO.~.  &/d&m MTEQ~//Y/BR 

PIEZOMETER NO. #/A DATE OF INSTALLATION 0/I&f/88 
PRCJECT NC. 60% CHECKED BY DATE 
BORING NO. 12 8 

BOREHOLE DRILLING 

DISTANCE ABOVE /BELOW _ _  . .  

GROUND SURFACE (m ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 0.0 
2.0 Fb 

DRILLING METHOD e4 
DRILLING FLUID (SI USED: 

PIEZOMETER DESCRIPTION 

E L E  VAT ION 
( F r )  HSL 

DIAMETER OF PERFORATED SECTION 4 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 
AVERAGE SIZE OF PERFCRATIONS .&'cJ MA 

BENTONITE 

SAN 0 
UWet - - -  

PERFORATED SECTION 

TYPE @F BIT - Flozl kd 
CASING SIZE (S) USED: 

SIZE 10" FRCIM 0 TC 3/j& 
SIZE U A  FROM TC , u u ~  

_TOP 10.5 
TOP 16.5 
TOP- - NA--- - 

TOP 19 

RISER PIPE MATERIAL 316 -,&s STeA 
RISER PIPE DIAMETERS: 

0.0. m " i ,  -1.0. 4 ' h  
LENGTH OF PIPE SECTIONS 

JOINING M E T H 0 0 7 U W Q d  and c? OW&!! 

lo F !  

- -- BOTTOM OF PROTECTIVE PIPE I 2 c. - 

BOREHOLE FILL MATERIALS : 
GROUT~SLURRY 

J I 

I 
BOTTOM 10.5 
BOTTOM / g z  
BOTTOM 3 1 
BOT TOM --N 4--- 

8OTTOM 2(? 

T@P 

TOP 

-- BOTTOM 

BOTTOM 
BOTTCM 

BOTTOM 

BOTTOM 

I ~~ 

PIEZOMETER TIP I 

THE PIEZOJAETER~FLUSHEO AFTER INSTALLATION ? 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

YES 0 
- Y E S O  



%F- .. 

\ -  

FERNALD 
RIIFS 2731 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME rewoU RZ[FS FIELD ENG./GEO.J~. GoJdkm DATE 0/!/#88 
PRCJECT NC. 60% CHECKED BY OAT€ 

B 
BORING NO. 12 8 -- 
PIEZOMETER NO. N/A DATE OF INSTALLATION 0 i I19188 

L 

DRILLING METHOO cable ~~1 
DRILLING FLUID (S) USED: 

RISER PIPE MATERIAL 316 n;;,&s reel 
RISER PIPE DIAMETERS: 

0.0. r3/BUifl- I. 0. 4')n 
LENGTH OF PIPE SECTIONS 10 Fe 

PI E 20 METER D ESC R I P T ION 

. 

TYPE @F BIT - FlOAheQd 
CASING SIZE (S) USED: 

TYPE M o n ~ t o ~  J nq 
DIAMETER OF PERFORATE~~ECTION 4 f' 
PERFORATION TYPE: _ _  

SLOTS 0 H O L E S - ~  SCREEN 181 

OTECTION SYSTEM 

RISER PROTECTIVEZIPE LENGTH 5 rz OTHER PROTECTlOh b c k a b b  CCrR m J 9  
PROTECTIVE PIPE d D .  lo %.& er Lock 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 
~~ ~ ~ 

BOTTOM OF PROTECTIVE PIPE -. 

BOREHOLE FILL MATERIALS:: 
GROUT/SLURRY 

BE NTON I T E 

SAND 

GfWEt 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (&* 

2-0 n= 
0.0 

TCP BOTTOM I _- 
.TOP BOTTOM 
TOP BOTTOM 

BOTTOM 

BOTTOM 

THE PIEZOMETER FLUSHED AFTER INSTALLATION ? 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

YES 0 
Y E S O  

NO@ 



i 
B 

JC)TES:  
I. RISER P I P €  IS 4 I N  IO. S C H E D U L E  

P I P E ,  T H R € A 3 E 3 . F t < S H  - J O I N T E D .  
2.SCREEN I s  41N 1.0 95 P I P E  C 3 N T l N U O U S  

SLOT S C R E E N  (0.010 IN. s L o r  S I Z E ) .  
3 . L O W E R  €NO OF S C R E E N ,  I S  CAPPEO. 
4 . E L E V A T l O N  O F  W A T E R  L E V E L  
S . W A T E R  L E V E L  R E A O I N G  O N  

2 

i 
i 

I 
I 
I 

i 
i 

! 

I 

I 

I N S T A L ~ A T I O N  O E T A I  L S  
MONITORING WELL 128 

PREPARE0 FOR 

33 

. .  
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W R I N G  W B E R :  1031 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: M. COLDBERG 

- 
COORDINATES: NORTH ca1,w.w EAST i,m, i s . 5 5  DATE: 04/05/aa 

GWL: Depth N/A Dste/Time Y/A DATE STARTED: 04/05/88 

Depth N/A Dste/Time N/A DATE COWPLETED: 04/07/88 

.4 
(1 H n u = O  ppn 

a = o  c p n  Br = 200 cpn 

<1 
4 H n u = O  ppn 

a = o  C P n  Br = 210 cpn 

PROJECT W B E R :  602 3.2 I PROJECT Y A M :  F W C  R I / F S  I 

D R I L L I N G  METHODS: CABLE-TOOL 1 PACE 1 - 
S 

U Y  
E M  
C B  
s o  

L 

- 
n 

- 
CL 

- 
CL 

- 
c i  
CL 

_..- 

qr+ L E E  

- 
B 
L S  
O A  
u w  
S P  

L 
O E  
Y - 
2 
9 
13 
- 
6 
6 
a 
- 
21 
10 
11 

- 
._ 

9 
11 
7 
- 

8 
11 
7 

R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y - 

10 

- 
12 

- 

12 

- 

l o  

- 

10 

- 

12 

- 

i a  

- 

i a  

- 

i a  

- 
10 

- 

~ ~ ~~ ~~ ~~ ~ 

HARD VERY DARK GRAYISH BROUW CLAY (lOYR, 3 / 2 ) , D R Y .  
08832 
04/05/88 
0915 

1.5 
I--- HARD DARK BROUW CLAY (IOYR, 4/3), DRY. 

08833 

3.0 
VERY S T I F F  DARK BROUW CLAY ( I O Y R ,  4 / 3 )  DRY. .4 

Hnu= 0 ppn 
a = O  cpn Br = 200 cpn 

04 /05 /88  

w-35 - 
04/05/88 

08836 
04/05/88 
0935 

VERY- S T I F F  DARK BROUW ELAY-(lOYR; 6/3),  DRY. 
WEDIW S T I F F  GRAY CLAY (SY, 5/11, MOIST, TRACE GRAVEL. 

.. . . 

MEDlUM S T I F F  DARK B R W N  CLAY (IOYR, 4 / 3 ) ,  MOIST. CL <I I I 
ppn 

ar = 210 cpn 

9 
11 
12 

MEDIUM S T I F F  GRAY CLAY (SY, 5/1) DRY, TRACE GRAVEL. CL 

- 
CL 
CL 

- 
CL 
-. 

08837 
04/05/8e 
0937 

9.0 

16 
11 
13 
- 
4 
5 
9 

~~ ~ ~~ 

MEDIUM STIFF,  GRAY CLAY (5Y,- 5/1)-DRY 

GRAVEL . 
TRACE GRAVEL. 

MEDIUM STIFF, YELLWISH BROWN CLAY ( 1 6 ~ ~ ,  518) HOIST, TRACE 

MEDIUM STIFF OLIVE GRAY CLAY (5Y, C/2) DRY, TRACE GRAVEL. 
- .  . . . - .- _-. 

e 1  
HI%F 0 ppn 
a = O  cpn Br = 210 cpn 

5 
7 
11 

MEDIUM STIFF OLIVE GRAY CLAY (SY,  4 /21  DRY, TRACE GRAVEL. 
MEDIUM S T I F F  VERY DARK GRAY ( 2 . 5 1 ,  3/01 TRACE GRAVEL. 

CL 
CL 

- 
CL 

- 

<1 
H n u = O  ppn 
a P O  cpn Br = 210 cpn 

I 

-7 
5 
12 
- 

~~ 

MEDIUM S T I F F  OLIVE GRAY CLAY (5Y, 4 /2 )  DRY, TRACE GRAVEL. 4 
H m  0 ppn 
a 1 0  cpn ar = 210 cpn 

08842 
04/05/8e 

1415 
15.0 

. . 

- 
I __ . 

__ -. .. - ._ . _N-OTES:- . . 
COLOR VIA WUNSELL COLOR-CHART --- -- - 

__. I 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1031 

GROUND ELEVATIOW: 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 481,167.08 EAST 1,378,136.55 DATE: 04/05/88 

Gvt: Depth N/A Data/Tim N/A DATE STARTED: 04/05/88 

ENG1YEER/GEOLOCIST: H. COLDBERG Depth .N/A D8tdTiola N/A 

D R I L L I N G  METHOOS: CABLE-TOOL 
I DATE. Ca(4PLETED: 04/07/88 

PAGE 2 O f  2 

4.0 
4.0 H w  0 ppn 

a = O  cpn Br = 240 cpn 

- 

...... 

27.0 

08850 
04/07/88 

1055 

,4.0 
(1 w H n w O  

a = O  C P  ar = 200 c p  

y P T H  

- 
R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y - 

18 

- 

16 

- 

18 

- 

8 

- 

10 

- 

6 

- 

18 

- 

.18 

- 

18 

- 

18 

- 

REMARKS 

H w  0 ppn 
a 1 0  cpn ar = 200 cpn 

~ ~~~ 

KDIW S T I F F  DARK GRAY CLAY (SY, 4/1) DRY, TRACE GRAVEL. 

4 
Hnw 0 ppn 
a = O  CPn Br = 200 cpn 

4 
HW 0 ppn 
a = O  cpn ar = 200 cpn 

HEDlW S T I F F  DARK GRAY CLAY (SY, 4/11 DRY, TRACE GRAVEL. I oE$88 

18.0 

SHELBY TUBE. 
08845 

19.5 

2 
2 
2 

H E D I Y  S T I F F  Y E L L ~ l S H  ER,WN- CLAY (1-OYR, 5/61 TRACE GRAVEL. . . . . .  - . . .  _. ........... . . .  .. - .. 08866 
04/07/88 

0930 . 
21 .o 

L 

5 
4 
7 

STIFF DARK Y E L L W I S H  BRCVW CLAY ( lOYR, 4/61, TRACE GRAVEL, DRY 1 .5 
H w  0 ppn 
a = o  cpn ar = 240 cpn 

08847 
04/07/88 

0940 
22.5 

16 
13 
14 

STIFF DARK Y E L L W I S H  BROWN CLAY (IOYR, 5/6), TRACE GRAVEL. 
TRACE GRAY CLAY (5Y, 5/1). 

1 .5 
H w  0 ppn 
a = O  cpn ar = 240 cpn 

08848 
04/07/88 
0955 

24.0 

15 
22 
50 
- 

14 
-32- 
36 

VERY DENSEPARK BROW SANDY S I L T  ( lOYR, 4 / 3 )  DRY, NO CLAY. 
.... 

4.0 
H w  0 ppn 
a = O  cpn Br = 240 cpn 

08849 
04/07/88 

1040 
25.5 

VERY DENSE DARK BROW SANDY S I L T  ( lOYR, 4 / 3 )  DRY NO CLAY. 
VERY HARD Y E L L W I S H  BROWN CLAY WITH S I L T  (lOYR, 4/81 DRY, 
TRACE--GRAVEL. . .  

6r = 240 

16 
22 
37 

VERY HARD GRAYISH BROWN CLAY (2.5Y, 5/21  DRY, TRACE GRAVEL. 

20 . 

22 
17 
- 

VERY HARDYRAYISH B R W  CLAY (2.5Y 
DENSE YELLOWISH BROW SAND ( lOYR, 5/81, DRY.. - 

5 / 2 )  DRY, TRACE GRAVEL. 
08852 

04/07/8t 
1315 

30.0 

.. . . . . .  _ .  B O T T W  0F-B.ORING 3 0 ~ -  .... .... - 

NOTES: 
COLOR V I A  HUNSELL COLOR CHART 

.. __ . 
... .__. - ......... 

. . . . . .  __ . . . . . .  - . 
. .  . . . .  . .  .. . .  - .  

- -  . 
. -._ , . . -. . _ _ _  . 

_- - - _ _  .......... - . .  



FERNALD 
'RWS 

DRILLING FLUID (SI USED: - - _  CASING SIZE (SI USED: 
FLUID FROM 3 + TO 30# SIZE 10'' FR@M 0 TC a,* 

1 FLUID FROM TO SIZE FROM TC 

B 

. 
TYPE on T e R  in q RISER PIPE MATERIAL 316 STaknbs me\ 
DIAMETER OF PERFORATED SECTION 
PERFORATI@N -TYPE: - - -  

RISER PIPE DIAMETERS: 
I 1  

0.0. L f 3 / 8 1 '  1.0. 4 
SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS j O& 

- .. --- 
- -  

r 

AVERAGE SIZE OF PERFCRATIONS-,O IO JOINING METHOO~---~$ and COQP le II 

IO FecT 
1 

TOTAL PERFORATED AREA 

27311 
PIEZOMETER INSTALLATION SHEET 

RISER PROTECTIVE PIPE LENGTH gfl 
PROTECTIVE PIPE 0.0. I (>  (I 

PROJECTNAME F ~ Q C  fir/= FIELD ENG./GEO.~\\. Go Cdbem DATE OLf 163188 

BORING NO. 13 1 

BOREHOLE DRILLING 

e PRCJECT NC. 4e!A CHECKED BY DATE 

PIEZOMETER NO. W/C) DATE OF INSTALLATION Y- 7-83- 

OTHER PROTECTlOh A a r k  (i b lea <a 

- J e 4  - 1 1  DRILLING METHOD TYPE @F BIT I 

OISTANCE ABOVE /BELOW 
ITEM - GROUNO SURFACE ( ) 

TOP OF RISER PIPE 

GROUND SURFACE 0.0 
2.0 -& 

& 

, BOTTOM OF PROTECTIVE PIPE -2- 5# 
BOREHOLE FILL MATERIALS- 
. GROUT/SLURRY - TOP BOTTOM 

BENTONITE - 
GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 

TOP 0 BOTTOM 7 
TOP BOT TOM 

TOP BOTTOM 28# 
TOP [g&- BOTTOM 26 & 

' 28& I 

ELEVATION 
0 

.TOP 

TOP , 

TOP 

TOP 

TCP BOrrOM 

8OTTOM 
80TTCM 

BOTTOM 

BOTTOM 

. 

I 

_. -. . _ -  _ _  W-TOM--OF.8OREHOLE 30k 
GWL AFTER INSTALLATION 

A 

AS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? . Y E S O  N o p a  3 
A 

YESCZj N o m  AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 
REMARKS 244 n7an I* 9/4Q Tram 3d& , -2ak 

t b  I 251) Isad @ormn27- a W &  

c 
# 

. .  . ,  .-. .. .. 



B 

P R O T E C T I V E  R I S E R  C A S I N G  7 ..,. 

.RISER P I P E  I S Y  I N  I O .  SCHEOULE 

.SCREEN I S  q I N  1.0 P I P E  C O N T I N U O U S  . 

.LOWER EN0 OF S C R E E N  I S  CAPPEO. 

. E L E V A T I O N  OF WATER L E V E L  

.WATER L E V E L  R E A O I N G  ON 

PIPE, THREADE3 . F L Z S H  - J O I N T E O .  

SLOT S C R E E N  (0 .0  10 IN. S L O T  S I t € ) .  

1 

2736 - APPROXIMATE EX1 STING 
GROUNO S U R F A C E  
EL. - 

i 
I 

, 
. .  

I I 

INSTALL’ATION OETAl  LS 
MONITORING WELL 

. PREPARE0 FOR 

. .. .. 

- .  
. .  . .  , , . _ ,  

. . .  . .  . .  



WELL 1039 



>RI1 LING ME 
=T=== 

- 
< -cc 

OESCRIPTION 

\ 

R E M A R K S  



BORING NUMBER: w/fi &gj-gy COORDINATES: & pl DATE: & . - ~ - Q Q  

DATE STARTED' aq 4 -9% :LEVATION: GWL: Depth Date/Time 

:NGINEER/GEOLOGIST: Ez .\~,\hrCI\c I Depth Date/Time DATE COMPLETED: a 4 - 3 q - 9 ~  

IRILLING ME 
7 

i e 

- let  .. .. . .. I Y O  TI'S: .. . 

b 1.. . . .  

OESCRIPT ION 

;E 1 OF 2 

REMARKS 



RISER PROTECTIVE PIPE LENGTH 5.c.S c i  OTHER PROTECTlOh LL C ~ C .  2 ~ -  C - C 2  

PROTECTIVE PIPE 0. D. \c: ' la ,k% 

PROJECT NAME FG.cLIJ6cn R I I F S  

PRCJECT NC. (>OX 3.2 
BORING NO. .H //I?/ 65 I - $  - -%f 
PIEZOMETER NO. M l n s 4  

BOREHOLE DRILLING 

DRILLING FLUID (S) USED: 

F L U I D L J ~ ~  FROM 0 

FLUID - FROM 

PIEZOMETER DESCRl PTlON 

TYPE wc\- i-t.<< -<.. LL C, < \  

DIAMETER OF PERFORATED SECTION I( ' I\ 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN @ 
AVERAGE SIZE OF PERFCRATIONS ci i.!tc~ 
TOTAL PERFORATED AREA 1 1  c (-7 

DATE OF INSTALLATION 04 -a?-%% 

_ .  TYPE OF BIT j-rannciii 

CASING SIZE (SI USED: 
- 

SIZE r c * ' ~ n  FROM c:. c c-7 TC 2 - 1 . 2 ~ ~ .  

SIZE FROM - TC . 

-D I s TAN c € 7 8  ov E BE LO w 
GROUND SURFACE (GT.  ) 

E L E VAT I 0 N 
( 4 4 -  ) ITEM 

TOP OF RISER PIPE 
I 574.27 

577.4 GROUND SURFACE 

BOTTOM OF PROTECTIVE- P.lf?E.-- 2 5  

BOREHOLE F I L L  MATERIALS: 
GROUT/SLURRY 

BENTON IT E 
SAND c t ~ . . ~ )  

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
- BOT.TQM -OF-BOREH OLE 550* 4 

GWL AFTER INSTALLATION 

YES 0 
Y E S O  

THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 



P R O T E C 7 I V E  R I S E R  C A S I N G  7 &4 /-5--57 

FERNALD 
RVFS 

27311 
A P P R O X  I MATE E X /  S 1 1  N G 
G R O U N O  S U R F A C E  

1 .  

c 

i 
I 

i I 
I 

r- ! I  

I !  

! 

r .- 
'I 

I- ' 

d 

i 

NQTES: 
I . R I S E R  P I P €   IS^ I N  IO. S C H E D U L E  

P I P E ,  r H R E A S 5 2 . F t J S n  - J O I N T E D .  

SLOT S C R E E N  i 0.3 i 0 I N .  S L O T  S I Z E ) .  
2 . S C R E E N  I S  4 IN  1.0 5-2  PIP5 C S N T I N U O U S  

3.LOWER E N 0  OF S C R E E N  I S  C A P P E D .  

4.  E L E V A T I O N  OF W A T E 2  L E V E L  
s .wArE.9  L E V E L  R E A O I N G  O N  

. . .  , 
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.. . . . . .  
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3 
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lo 
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12 
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F G  
8 %  w 
a 
- 

- _  

DESCRIPTION 

VISUAL CLASSIFICATION OF SOILS 
6 0% PROJECTNAME F M PC fir/ FS 7- 3.2 

BORING NUMBER. /oyJ COORDINATES: DATE 4-11- fl 

ORlLl G METHODS Cablp- T &E I - PAGE I OF 2 

8 8  DATE STARTED 04\ 2 1 
DATE COMPLETED 0 4 \ % \  188 

ELEVATION: GWL: Depth Date/Time 

ENGINEERIGEOLOGIST Depth Date/Ti me 6 laberq 4 
_1 

4 

R E M A R K S  



VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: 669. PROJECT NAME. F m  PC R ' r J p S  7 - 3 2  

/DqJ C 00 R D I N AT E S : DATE . ( - 2 I d s  
h 
LORING NUMBER: 

LEVATION: GWL: Depth Daterrime DATE - STARTED 041 $ 1  \ $ S  - 
NGINEERIGEOLOGIST. m+ bN Depth Date/Time DATE COMPLETED. w\ 2.188 

4 bl: T o o f  PAGE 2 OF 2 

DESCRIPTION 

. . .. . 
. . .- 

.- -.. . 

_. . . 

R E M A R K S  

. .  . . .  . .__.. -.--- ... ..- 
402- 1 1.86 . .  _- . .. . ,. 

, . .  . .  . .  .,. . .. L .  . ' 
, .  



. . .  

3- P R O T E C T I V E  R I S E R  C A S I N G  - 
A P P R O X I M A T E  E X I S T I N G  r G R O U N O  S U R F A C E  
E L. 

1 eo r T O M  O F  B O R I N G  

u 9 T E S :  

- 

- 

I . R I S E R  PIPE: I S  Y I N  IO S C H E D U L E  

2.SCREEN I S  q I N  1.0 s 5  PIPE: C O N T I N ' U O U S  

3.LOWER E N 0  OF S C R E E N  I S  C A P P E D .  

P I P E ,  T H R E A D E 2 , F t d S H  - J O I N T E D .  

SLOT S C R E E N  ( 0 . 0 1 0  I N  S L O T  S I Z E )  I N S T A L L A T I O N  D E T A I L S  
M O N I T O R I N G  W E L L  

4 : E L E V A T I O N  OF WATER L E V E L  

) . W A T E R  L E V E L  R E A D I N G  O N  
PREPARED FOR 

r m f c  Rr/F53 
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FEF~NALD 
' RVFS 

RISER PROTECTIVE PIPE LENGTH 5 F z  
10'' r o c k  

27312 

PIEZOMETER INSTALLATION SHEET 
FIELD ENG./GEO.JY~.G&~~M DATE 0 4  [!2@$ 

PRCJECTNC. 60% CHECKEDBY 6 k&al'h - DATE ~[b,/k,G 
BORING NO. 
PIEZOMETER NO. / p  4 DATE OF INSTALLATION 

BOREHOLE DRILL.ING 

I -5-sP ( G o  aA 
- 8 8  O y l T l l  c 

OTHER PROTECTiOh i ec ku b l e  CQ P 

DRILLING METHOD 
DRILLING FLUID ( S )  USED: 

FLUID FROM TO 2\b' 1 FLUID FROM wQzc:O 

PIEZOMETER DESCRIPTION 

I DISTANCE ABOVE /BELOW 
GROUND SURFACE ( - - - . ... ITEM 

TYPE OF BIT - f r l a i  &!a I 

E L E VAT I 0 N 
0 

CASING SIZE (S )  USED: 

SIZE 10'' FROM (),a TC ?I,#- 
SIZE FROM TC 

~ 

TOP OF RISER PIPE 

GROUND SURFACE 

TYPE Msni-hRlna 
DIAMETER OF PERFORATED SECTION 

PERFORATION TYPE: 

SLOTS 0- - -  HOLES m-- SCREEN 

AVERAGE SIZE OF PERFCRATIONS .oi O'lnches 
TOTAL PERFORATED AREA lo& 

2.0 FZ 
0.0 

RISER PIPE MATERIAL 3/0 f l a l o ) e ~  Gee1 
RISER PIPE DIAMETERS: 

0.0. Y~/F, ' ' , ,- ,~A, I .  0. 4' '  inches 

LENGTH OF PIPE SECTIONS /&?% 
JOINING M E T H O O T H R e a d  and co crple 

~ 

BOREHOLE FILL MATERIALS: 

GROUT/SLURRY 

BENTON 1 T E 

SAND 

GRAVEL 

PERFORATED SECT1 ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

TOP ~Ifi BOTTOM N } R  

TOP ofr BOTTOM 5# 
TOP N / f i  BOTTOM A ) I ~  

TOP 5-a BOTTOM 2j#- 
TO P sp BOTTOM IQk 

2l-i.t. 
221 * 

5 3 f t @  U 04122188 

TO P I BOTTOM 
I 

. BOTTOM OF PROTECTIVE PlbE I-. . . - 

BOTTOM 

-TOP BOTTOM 
~ 

TOP I BOTTOM I 
TOP I BOTTOM I 

- -  - -  

Nom so E ~ O M  ETER-F~USHEOIAF TE R I NSTA L L AT I o N ? -- Y E S O  -- 

TEST PERFORMED ON THE PIEZOMETER? Y E S O  Nom 
REMARKS 

- _  I -  

. -  
.~ - .  . I ,  . .  . -  . .  

I . . . . . - . . .  . .  . . .  
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REMARKS 
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F~RNA.LD. 
RI/FS.. 

- ;. . - R&,MD.By.Q 

. .  . 
. . .  

. . . . . _ , .  . . . . . . . . . 

. . VISUAL ... . CLASS1 . 

- .  s .  - . . .  .. .6 0 2- PROJECT NAME: FMPC, . .  a F ..-. . - I.. - . .  . 

. .  
... . . .  SORING NUMBER: 62-59 COORDINATES: sect / DATE: 

ENGINEER/GEOLOGIST: Depth DateKime DATE COMPLETED: q/)f/gre 
GWL: Depth 9.33 D a t e K i m e O q l d  a'ql )gB DATE STARTED: 

/m m' G~ id&c9 
)RI1 PAGE :x OF q 

t 
0 .  

IL 

16 

13 

.I8 

r'9 

- _. 

I '  

W 

2 2  

23 

24 

25 

t 6  

a4 

28 

PI 
30 
iO T 

. .  . -  - _ _  - 402.l146 
.. . . , .  . . .. 

Cab I e cro01 
- 

REMARKS DESCRIPTION 

3' 
3 -  
3 

-. . . . .. . 

8fMG 1535 
10 
15 _ _  

I \  
Ll 
F i  

6 

3 

P 
1% 

8 
4 

14'' 
- 

18" 

52 



18'' 

18" 

18" 

18" 

< .  
e .  . 

. . . . . . .  

DESCRIPTION 

. . . .  .- .. 

CL 

CL 

CL 

C L  

s L  

53 

. \  . 
m-i 1-88 



. .  . .  ' .  .__ '. .#w . 
. . . . . . .  '._ . .  

..... . . . .  - 
. .  . . .  .. .._... 

FEHNALD . I. . 

ENWED'BY Q 
,_ RVFS _ _  ___.. ._--.....-. 

._. , . 
;i ;: . $ 

, :  . . ___  . . . . . . . . . . .  VISUAL ._ . . .  CLASSIFICATI - .  r .  3 .. -_. .. .. - .. - .  . . . . . .  . -. . 60 3;- .'- -: PROJECT NAME: F 
MPC- m l ' T i T E :  - . . . .  BORING NUMBER:,!!$&9= COORDINATES: -1 

E LEVATION : *f' GWL: Depth Datenime - 
ENGINEER/GEOLOGIST: Depth Date/Time - 

DATE STARTED: 04,./ 1.1 6 8 ' - DATE C O M P L E T E D C / ; / , ~ / ~ ~  6: 
m; .& [$becs 

Q bled -I 00 1 - - - 
> 
w -  > 
a 

8 -  Ly 

a 

18" 

DESCRIPTION 

Sbnd - 

LI 

L\ 

L 

REMARKS 

"fJ=dO 64 10 

.. .. 

ins =a 



x -  c a. 
W 
0 -  

61 

62  

6 3  

64 

- 6 5 .  

k s  
63 

S8 

69 

w- 

. .  

__ __. 

IC ME - - 
a 

? W  

52 

- 

- 
v) 

il 
I? 
33 

- !e 
16 
lq 

> 
w -  > 
0 

a 

z -  a 

18 '( , 

...... - .. 

. .  

16" 

DESCRIPTION 

. . . . .  _ _  
...... j .  -..... . . . . . . . . . . . .  - .. - 

.. 

. . .  . . . . .  

_ _ _ _ _  : -  . . . .  . .  

. . . . .  

... . . . . . . . . .  . -  

REMARKS 

. .  - .... - ..... -,. . . .  
- .  . . 

- .  . ". ._ . . I  

' '  . 
. I '  ,~ . . . . . . . . . .  

. . . . .  / .  . - 
un-ic-ae 

_ _  
, .  ~ 

. .  . , <  



DRILLING METHOD Wa7e A 
DRILLING FLUID (S) USED: 

FLUID FROM 3+t TO 6sV& 
FLUID FROM TO 

TYPE finToR\na 

PERFORATION TYPE: 
DIAMETER OF PERFORATED SECTIO; 4 1 1  

SLOTS 0 HOLES 0 I-- '-SCREEN - 

AVERAGE SIZE OF PERFCRATIONS, O I O " ~ n c h a  
TOTAL PERFORATED AREA 15 Ft- 

TYPE OF BIT - F \m3&SL- 
CASING SIZE (S) USED: 

SIZE FROM 0 TC 68,+ 
SIZE FROM TC 

RISER PIPE MATERIAL 3 16 
RISER PIPE DIAMETERS: 

x ~ t n k m  ST-1 

11 . 
0.0. 43/8/' -1.0. 9 tnctzes 

LENGTH OF PIPE SECTIONS I O # +  
JOINING METHOD T H  ~ e d d  Q nd C O Q D ~ E  

RISER PROTECTIVE PIPE LENGTH 5-F 
PROTECTIVE PIPE O.D. I 0 " ~h c, heq 

OTHER PROTECTlOh e kQ b le C a p  

I TOP OF RISER PIPE 

I GROUND SURFACE 

r p e O Y O M O F  PROTECTIVE PIPE 

BOREHOLE FILL-  MATERIALS : 
GROUT/SLURRY-'- --- 

BENTONITE 

SAND 

GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 

- BOTTOM OF BOREHOLE - -  . 

GWL AFTER INSTALLATIdN 

DISTANCE ABOVE /BE OW E L E  VAT I ON 
- GROUND SURFACE ( b f )  (ft 1 

2. 0 bt- I 577. 
0.0 -< 75. S-8 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES N o m  56 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E S O  N O M  

REMARKS ScRen TnTeRvaI 15 /SF ?)UP to N e  15t'F screens k r e .  Q 
fo& Q n A  I 5& . wcw- D~T . 7 aqe#hea ToTQI lens -LcI IS&. 
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P R O T E C T I V E  R I S E R  C A S I N G  - 
FERNALD 7- 
RIIFS 

- - -  w APPROXIMATE € X I  S r l N G  
G R O U N D  S U R F A C E  ~ 

- 80 T T O  M 0 F B O R I N G  

4 9 T E S :  

lo128 I I ---- . 

I . R I S E R  P I P E  I S  Y I N  IO S C H E O U L E  
P I P E ,  T H R E A D € :  . F t ; ' S H  - J O I N T E D .  

2.SCREEN I S   IN 1.0 c8s P I P E  C O N T I N U O U S  I N S T A L L A T I O N  D E T A I L S  SLOT S C R E E N  ( 0 . 0 l O  I N  S L O T  S I Z E ) .  
M O N I T O R I N G  W E L L  2oyZ 

3.LOWER EN0 OF S C R E E N  IS C A P P E O .  

4 . E L E V A T I O N  OF WATER L E V E L  

5. WATER LEVEL R E A O I N G  O N  
. PREPARE0 FOR 

I m P C  U F S  
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'ROJECT NUMBER: 6 02 
lOAlNG NUMBER: \ 52 
i LEVATION: 

i NG IN E E R /G E 0 LOG I ST: 6. Dah ,,: ,,q 

FERNALD 

PROJECT NAME: F n PC A t  / fS 3 . 2  

COORDINATES: DATE: I \  15 4 \ r I h  / 8 7  
DATE STARTED: \ \ / 5  a GWL: Depth DatdTime 

Depth Datemime DATE COMPLETED: 1 1  / lo le7  

B r n n  
VISUAL CLASSIFICATION OF SOILS 

a 
> =  

a 

w -  

s g  W 
DESCRIPTION 



FERNALD 

'ROJECT NUMBER. GO2 
IORING NUMBER: \ 5 2  
LEVATION: 

NGINEER/GEOLOGIST. f3 Dw\ n: ACk 

RI/FS 
B 

PROJECT NAME FmPC A \ / F S  
COORDINATES. DATE \ \ / 7 / 8 7  
GWL: Depth Date/Time DATE STARTED \I 15 Q r5co 

m t h  Datemime DATE COMPLETED. 1 1 / 1 0  /= 

" 

VISUAL CLASSIFICATION OF SOILS 

> 
w -  
a 

' i  i. s 
a 

DESCRIPTION 

. . -. . . _. . . .. . - . - . __ ._ . 
.. _. - - -. . . . . . . 



FERNALD RI/FS VISUAL CLASSlF lCATlOY OF SUILS 0 95l 
PROJECT NUMBER: 602 3.2 t PROJECT NAME: FHPC R I I F S  k 7 U W d L  1 
BORING WCrXBER: 1052 

GROUND ELEVATION: 584.8 

ENGIWEER/GEOLDGIST: B. DUNNING . 

COORDINATES: NORTH 482,506.58 EAST 1,380,157.55 DATE: 11/05/87 

GWL: D e p t h  W/A D a t c / T l m  U/A DATE STARTED: 11/05/87 

D e D t h  N/A O a t e l l i m e  Y/A DATE W L E T E D :  11/10/87 

DRILLING METHODS: CABLE-TOOL 1 PAGE 1 OF 1 I 

' 

32.7- 

P T N  
L E E  

07563 
1 1 /06/87 
111s - 

I 07562 
11/05/87 
1700 

4.4) 

,,,i 

- 
B 
1 s  
O A  
Y N  
S P  

L 
O E  
W - 

- 
R 
E l  
C W  
o c  
V H  
€ E  
R S  
Y - 

- 

16 

- 

- 

- 

SHELBY TUBE. 
SEE DETAILED SOIL  DESCRIPTIONS ON WELL LOG FOR BOREHOLE 252. 

8 1/2. 

BOTTCU OF BORING 30 1 
- _. NOTES:- 

SHELEI-TUBE. SEE DETAILED SOIL DESCRIPTIONS ON WELL LOG FOR BOREHOLE 252. TAKEN AT 1115 - 11-6-87 
- -  

E n  
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FERNALD 

* RVFS 
2731 

PIEZOMETER INSTALLATION SHEET 

P~OJECT NAME F W P C  ar/ps FIELD ENG./GEO. G b o u u r u ~  DATE \ \ \ t o \  87 
PRCJECT NC. 6 0 2  CHECKED BY OAT E 
BORING NO. ~ 

PIEZOMETER NO. \sz. DATE OF INSTALLATION I \ \  \ u \  &T 

BOREHOLE DRILLING 

I 

I 

DRILLING METHOD cab \ *  La) 
DRILLING FLUID ( S )  USED: Q d a b h  b b r c r  

FLUID FRCIM O TO 30' 
FLUID )rn FROM N h  TO rA 

TYPE @F BIT - 
CASING SIZE (SI USED: 

n nrnwEe 

SIZE 16 " FROM 0 TC 30' 
SIZE M A  FROM bfi TC U R  

TYPE sTe,,uLF= '?nrr;L (3\ b) 

DIAMETER OF PERFORATED S E C T I O N L  
PERFORATION TY Pf :  

SLOTS 0 HOLES  SCREEN /j?J 
AVERAGE SIZE OF PERFCRATIONS 3 . e t  

TOTAL PERFORATED AREA Ib' 

.. 

RISER PIPE MATERIAL stf i tu,mq ~7 e e c  

RISER PIPE DIAMETERS: 
0.0. 4'8 s u r H M  I .  0. 4 1 1 1  . 

-LENGTH OF PIPE SECTIONS 16' 

JOINING METHOD FLUS\% \JO \kJr TUPtSmCI) 

ITEM 

TOP OF RISER PIPE 

- -  DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft ) 

3A 
0.0 GROUND SURFACE 

E L E VAT I 0 N 
0 

BOTTOM OF PROTECTIVE PIPE 

TOP 0 
TOP I cs' 
TOP 15' 

TO P I/--S 

Top N h  

BOREHOLE FILL .-MATERIALS-: 

GROUT /SLURRY . - 

BENTON IT E 
SAN 0 
GRAVEL 

BOTTOM 16 ' T@P 

BOTTOM 1s -TOP 

BOTTOM 30 ' TOP . 

BOTTOM 2 L 5  TOP 

BOTTOM Nfi TOP 

PERFORATED SECTION. 
PIEZOMETER T IP  
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

BOTTOM - 
BOTTOM 
BOTTOM 
BOTTOM 

BOTTOM 

30 '  I I 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? . Y E S O  
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES (J 
RE MARKS 

B 
... .. . 

. _. . . I  . . .  . .. - -. __ . _- - _. . . . . .  . .  - 
-1  1-00 
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PaorEcnvE RISER C A S I N G  '7 I 
r i  

27351 
APPROXIMATE E X I S T I N G  
G R O U N O  S U R F A C E  

FERNALD 
RVFS 

1 

I 
I 

i 

I 
i 
I 

! 

! 

i 
i 

. 

I N S T A L L A T I O N  O E T A I L S  
MONITORING W E L L  152 

I . R l S E R  P I P E  1 9 4  I N  IO. S C H E D U L E  

2.SCREEN I S 4  IN 1.Q S$ 

3 . L O W E R  EN0 OF S C R E E N  I S  CAPPED.  
4. E L E V A T I O N  OF W A T E i l  L E V E L  
$.WATER L E V E L  R E A O I N O  ON 

PIPE,  T H R E A a E 3  . F t 2 S H - J O I N r E O .  

SLOT SCREEN (0.010 IN .  SLOr S I Z E ) .  
P I P E  C O N T I N U O U S  

63 
-& fk~rdl: , , ,  .to &;\\eJs 25 @5 Li) 

PREPARED FOR 
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FERNALD' 
RJ/FS 

VISUAL CLASSIFICATION OF SOIL 

N G IN E E RICE 0 LOG I ST : k- ??Ac, I Depth Datemime DATE COMPLETED: L'L-o>-BQ 

G METHOD! - 

DESCRIPTION 

. .  . . .  . .  
. . . .  

- . . . . .  . . .  - - . . . .  . . . - . - . .  
-. _ .  - .  

. 

. .  
. . .  

;E t OF L 

R E M A R K S  

1 



- 

RIIFS 

, .  . 

. 

. - - .  

. - .  . .- 
. . ._ -. . .- . . 

.. - -  

'Id 

1 2731 

I N S T A L L A T I O N  O E T A I L S  
MONITORING W E L L  

PREPARE0 FOR 
__.. - . 

- . . .  
_._,_. 



FERNALD 

PROJECT NAME F w &  I 2 1  lF5 
PRCJECTNC. -x 3.1 CHECKED BY d c  .c/cA DATE 01- 04- 29 
BORING NO. 64 

BOREHOLE DRILLING 
PIEZOMETER NO. \ 0 GA DATE OF INSTALLATION (1 . -3  at?, 

~~ ~~ 

DRILLING METHOD ~ Q C ;  ~3- 

DRILLING FLUID (S) USED: 

FLUID wr*r6sl FROM 0.2 GT TO 3 i . o ~ ~  I FLUID - FROM - T O -  

PIEZOMETER DESCR I PTlON 

TYPE @F BIT C - \ C \ M H ~  

CASING SIZE (SI USED: 

SIZE \~3h,d FROM 0 . ~ ~ 7 .  TC SO.G v i .  
SIZE -- - FROM TC 1 

TYPE bI5crtTaTL+G U C L L  

DIAMETER OF PERFORATED SECTION 4 .a t d  ~b 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN [‘rcl 
AVERAGE SIZE OF PERFCRATIONS 0.010 * J  

TOTAL PERFORATED-AREA (a. 0 GT 

I RISER PROTECTIVE PIPE LENGTH 5.3 F7. I OTHER PROTECTlOh u t c k  -G U p  I I PROTECTIVE PIPE O.D. ( 3 ’ l Q  1- I 
DISTANCE ABOVE /BELOW 

.. ITEM GROUND SURFACE (FT 1 
TOP OF RISER-PIPE - I -  2 . L T  

GROUND SURFACE- 0.0 
BOTTOM OF PROTECTIVE PIPE - 2 5  GT 

BOREHOLE F ILL  MATERIALS: 

GROUT/SLURRY ~ ~ = c ~ ~ ~  TOP o. BOTTOV 9.3 
BEN TON IT E TOP q . 3  BOTTOM \%.a 

E L E VAT ION 
0 

-- TCP BOTTOM 

-TOP BOTTOM 

TOP BOTTOM 
TOP . BOTTOM 

TOP BOTTOM 

SAND CW>\  TOP \<.a BOTTOM 2Q.z 

GRAVEL C 4  ->a> TOP 2 e . o  BOTT3M 3t.a 

PERFORATED SECTION TOP \B.= BOTTOM 28.0 

PIEZOMETER TIP 3a.3 GT 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
-&I. Q F T  

13s THE PIEZOMETER FLUSHED AFTER INSTALLATION? Y E S O  
Y E S O  &AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 
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MONITORING WELL INSTALLATION RECORD 
1 1 /21/91 

ROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENGJGEO.: M. SLUSARSKI DATE: 12/07/88 
ROJECT NO. : 602.3.2 CHECKED BY : W.A. HERTEL DATE: 01/06/89 
ORlNG NO. : 1066 N,E COORDINATES: 480718.78, 1382192.9 
ELL NUMBER: 1066 DATE OF INSTAL.: 12/07/88 

: i; F e e t )  
FLUID: WATER FROM: 0.010: 31.0 
FLUID: N/A FROM: N/ATO: N/A 
NOTES/CWENTS: 

- a t  ea amner 
:'s':~:w~':~M~~RAR~,:~l(tt 
CASING TYPE : MONITORING WELL 
CASING D I M . :  4.0 In. I D  
CASING SIZE(S)  USED: ( in F e e t )  

SIZE: 10 FROM: 0.0 TO: 30.0 
SIZE:  N/A FROM: N/A TO: N/A 

PERFORATION TYPE: S c r e e n  
AVG. S I Z E  OF PERFORATIONS: 0.010 (In.) 
TOTAL PERFORATED AREA: 10. F t .  
NOTES/CWENTS : 

ROTECTION SYSTEM 

O.D.: 4 3/8 In. I.D.: 4.0 In. 

2ND P I P E  SECTION: 2.0 F t .  
3RD P I P E  SECTION: N o t  N o t e d  

LENGTH OF I S 1  P I P E  SECTION: 10.0 F t .  

COMMENTS 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

THE 
'AS A S E N S I T I V I T Y  TEST PERFOR 

REMARKS - -  COC(MEN1 AREA 

EMARKS : 

W E N T S :  

1 (ONE) BUCKET OF BENTONITE PELLETS WAS POURED AROUND PROTECTIVE WELL 
COVER AT THE SURFACE TO SERVE AS PACKING MATERIAL & SURFACE SEAL 

\ 

2738 

68 
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CRW ELEVATION: sn.9 

ENGINEER/GEOLOCIST: W. WLDBERG 

CVL: Depth Y/A D e t e / l i m e  Y/A OATE STARTED: 03/06/88 

D e p t h  N/A D e t e / T i a e  Y/A , DATE COWPLETED: 03/15/88 

DRILLING METHODS: CABLE-TOOL PAGE 1 OF 3 

_. . 

. 

6.0 

.. - . . - . -. - 
08191 . 14 

03/06/88 34 
1 0 5 5  43 

- 

12.0 

-. 

08195 13 
03/07/88 16 
0850 23 

08196 
03/07/88 
0900 

13.5 

20 
23 
26 

F E R U L D  R I / F S  VISUAL CLASSlFlCATlOY OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  1 
BORING NUMBER: 1072 I COORDINATES: NORTH 481.025.93 E A f T  1.378.476.331 DATE: 03/06/88- - 1  

TI REMARKS 

- 
R 
E I  
C N  
D C  
V H  
E E  
R S  
Y - 

12 

- 

14 

- 

14 

- - _. 

18 

- 

12 

- 

12 

- 

18 

- 

18 

- 

18 

- 

18 

- 

- 
5 

U Y  
S W  
c 0  
s o  

L 

- 
CL 

- 
CL 

- 
HL 

- 
HL 

- 

- 
CL 

- 
CH 

- 
CL 

- 
CL 

- 
CL 
C L  

- 

3 
5 
7 

VERY S T I F F  L I G H T  O L I V E  BROWN CLAY (2.5Y, 5/41 DRY. 

03/06/88 

08189 
03/06/88 

S T I F F  DARK GRAYISH BROVW CLAY (10111, 4/21 DRY. 2.0 
H w O  ppn 
a = Q  cpn Br = 100 

3 
6 
6 

S T I F F  YELLOWISH BROWN CLAY (IOYR, 5 / 6 1  DRY, TRACE SAND AND 
S I L T .  

1.5 
H w O  ppn 

Er = 120 cpn 
a 2 0  cpn 

1050 14 
4.5 

.. .- 

. ._ . .  . .  

D 

VERY S T I F F  YELLOWISH BR&CLAY ( l O Y R ,  5/61, TRACE SAND AND 
S I L T .  

SHELBY TUBE. 
08192 

03/06/88 
1600 

7.0 

S T I F F  YELLOWISH BROWN CLAY (IOYR, 5 / 6 1  WET. 2.0 
H w O  ppn 
a = Q  cpn Br = 140 cpn 

<1 
H n u = O  ppn 
a - 0  CPn nr = 160 cpn 

2.5 
H n u = O  ppn 
a = O  cpn 
Er = 150 cpn 

5 03/06/80  4 
VERY SOFT YELLOWISH BROWN CLAY .(lOYR,. 5 / 4 )  VET; 

10.5 

VERY S T I F F  YELLOWISH BROWN CLAY ( l O Y R ,  5/8) DRY. 

. .  

~ 

VERY S T I F F  REDDISH BROWN CLAY (5YR, 6 / 4 1 ,  TRACE GRAVEL, DRY. 2.5 
H w Q  ppn 
a = O  cpn Er = 150 cpn 

I I 
-. - - . . . . - . . .. 

VERY S T I F F  REDDISH B R O W  CLAY (SYR, 4/4), TRACE GRAVEL, DRY. 
S T I F F  GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 

0935 
15.0 

NOTE 
- 
ShPLES V I A  W N S E L L  COLOR CHART 

I 



VISUAL C L A S S I F I C A T I W  OF SOILS 2731 FERNALD R I / F t  

PROJECT N W E R :  602 3.2 I PROJECT NAME: F W C  R I / F S  I 

GROUND ELEVATIOU: 5Tz.9 

ENGINEER/CEOLOCIST: N. COLDBERC 

BORING NWBER: 1072 1 COORDINATES: NORTH 481.025.93 EAST 1.378.476.331 DATE: 03/06/88 1 
GWL: D e p t h  N/A D a t c / T f m r  W/A DATE STARTED: 03/06/88 

D e p t h  N/A D e t e / T i m e  N/A DATE CWPLETED: 03/15/88 

D R I L L I N G  METHODS: CABLE-TOOL PACE 2 OF 3 
D S  
E 
P 
T 
H 

A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
Y M  
S P  

L 
0 ' E  
Y - 
3 
5 
7 

S 
U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
CL 

T 
S 
F 

REMARKS 

1.5 
H w  0 ppn 
(I = O  cpn ar = 130 cpn 

Hnu= 0 ppn 
a = O  cpn ar = 120 cpn 

Hnu= 0 ppn 
a = o  cpn ar = 140 cpn 

H w  0 ppm 
a = O  cpn ar = 140 cpn 

1 .o 

e1 

(1 

1 .o 
Hnu- 0 ppn 
a = o  cpn ~r = 140 cpn 

Hnu= 0 ppm 
a = o  cpn ar = 110 cpn 

Y 

STIFF GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 

12 
08198 

03/07/&? 
0940 

16.5 

6 
7 
9 

MEDIUM S T I F F  GRAY CLAY (5Y, 5/11 DRY, TRACE GRAVEL. 

18 
08199 

03/07/&? 
0945 

18.0 

2 
6 
6 
- 
6 
7 
12 

CL SOFT GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 

18 
08200 

03/07/@ 
1410 

19.5 

CL SOFT GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL: 

18 
0820 1 

03 / 0 7/ @ 
1417 

21 .o 
~~ I SHELBY TUBE. 

08202 
03/07/0€ 

1555 
23.0 24 I - 

3 
6 

- 
5 
6 
13 

MEDIUM S T I F F  GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 

12 
08203 

03/07/@ 
1635 

24.0 

08204 
03/08/S 
0850 

MEDIUM S T I F F  DARK GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 

12 

25.5 

3 
4 

. 6 --.. 

STIFF DARK GRAY CLAY (5Y, 5/11 DRY, TRACE GRAVEL. 

- . .-. __ . .- - -  . . 

STIFF-  DARK .GRAY CLAY (5Y, 511) DRY, TRACE GRAVEL.' 

1.5 
Hnu= 0 ppm 
a = o  cpn Br = 100 cpn 

08205 
03/08/0€ 

-. 0915 --. 
27.0 

4 
6 
18 
- 

22 
30 
41 
- 

1.5 
Hnu= 0 ppm 
a = O  cpn ar = 100 cpn 

08206 

28.5 l6 I 
I - 

CL 

~r = 120 

HARD DARK GRAY CLAY (SY, 5/1) DRY, TRACE GRAVEL. 
BLUE GRAVEL AND CLAY STRINGERS. 

18 
08207 

03/08/81 
1105 

30.0 

NOTE 
- 
BRIGHT BLUE TRACES OF CLAY. SAMPLES V I A  HUNSELL COLOR CHART. 

.. 



PROJECT W E E R :  602 3.2 
BORING NUMBER: 1072 

GROUND ELEVATION: 575.9 

PROJECT NAHE: F W C  R I / F S  

COORDINATES: NORTH 581,025.93 EAST 1,378,576.33 DATE: 03/06/88 

M: D e p t h  N/A D a t c / T i m e  N/A DATE STARTED: 03/06/88 
~~~ - ~ ~ 

EYGINEER~GEOLOGIST: n. GOLDBERG D e p t h  N/A D e t e / T i m e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 
I DATE C W L E T E D :  03/15/88 

PAGE 3 OF 3 y P T M  

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
N - 

12 
22 
41 
- 

12 
22 
38 
- 

- 
17 
31 
37 

- 
R 
E I  
C ) I  
O C  
V h  
E E  
R I  
Y - 

18 

- 
18 

- 

- 

18 

- 

- 

18 

- 

- 

20 

- 

S 
U Y  
S I I  
C B  
s o  

L 

- 
CL 

1 
S 
F 

- 
3.5 

REMARKS 

M R Y  S T I F F  DARK OLIVE GREY CLAY (51, 5/21, ABUNDANT GRAVEL, 
DRY. 

CL 

CL 
SV 

3.5 

2.5 
<l 

03/08/8€ I 
VERY S T I F F  DARK OLIVE GREY CLAY (5Y. 3/21, ABUNDANT GRAVEL, - -  
DRY. 
VERY S T I F F  Y E L L W I S H  BROVN S I L T Y  CLAY (lOYR, 6/81, DRY. 
DENSE Y E L L W I S H  BROWN SAND (lOYR, 6/6), DRY. 

-7 . _  - 

VERY DENSE YELLWiSH-BROWN SAND (lOYR, 6/6), DRY. 

38.01 

su 

- 

08210 
03/09/8t 

0930 
39.5 

(II/ - 
26 
28 
34 

- 

- 
10 
28 
50 

su 
H w  0 PPn 
x = o  cpn w = 160 cpn 

SY VERY DENSE YELLWISH BROWN SAND (lOYR, 6/6), DRY, TRACE GRAVEL 

_--_ - - .-___- - - - - 

H r u  0 
0 = o  
Er = i c o  cpn 

0 8 2 1 2  
03/09/81 

50.0 

BOTTf f l  OF BORING 31 . - -  __ 
NOTES: 
SAUPLES V I A  MUWSELL COLOR CHART. 

76 
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PIEZOMETER INSTALLATI~P~'  S ~ E E T  I'i-I_.L J 

r 

~~ 

PROTECTION SYSTEM 

~~ ~ ~~ 

E L E VAr ION OISTANCE ASCVE /BELOW 
G2OUNO SURFACE ( ) 0 ITEM 

TOP GF RISER PIP€ 

CROUNO SURFACE 0.0 
80TTGM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

*2.G re 

9.5 5? 
1 

GROUT/SLURRY TOP 0 BCITTOW /)Je TCP 807TOM 

BENTONITE TOP /oFt BOTTOM /L/& TOP BOT TOM 

sac;o TOP BOTTOM TOP @QT TCM 

GRAVEL TOP I4 F t  BOTTOM 3 I F+ TOP BOT TOM 

PERFORATED SECTION TOP / ~ F L  BOTTCMg?qFe TOP BOT TOM 

, 

PIEZOMETER TIP 3rR 
BOTTOM OF BORCHOL€ 31 4t 

* AJ /A GWL AFTER INSTALLATION 
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VISUAL CLASSIFICATION OF SOILS 

- I - 
- -  . ... 

. .  
W.1'4 



RI/FS - 1 -  

73 
VISUAL CLASSIFICATION 6 F  SbILkmY 

B 
(. 

13 

O t  SCR IC T ION 

J7 4 I 

. .  .. . . .  . .  
- . . - - - . . 

. .  
. -  . - . . . . . - . .. .. . . 

. ... . - .. . .. - 
. .  . - - .._ 

. - . . - . . 

_. ._ . . . . 

82 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1079 

GROUND ELEVAT IOW : 

EYGINEER/GEOLffiIST: D. OAKLEY 

-. - ... I . -  

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 482,273.70 EAST 1,378,165.47 DATE: 10/19/87 

GUL: D e p t h  W A  D a t e / T i m  Y/A DATE STARTED: 10/19/87 

D e p t h  W/A D s t e / T i m e  N/A - DATE COnPLETED: 10/21/87 

D R l L  

D 
E 
P 
T 
H 

- 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

-. 

R 
E l  

I C N  
o c  
V H  
E E  
R S  
Y 

13 

S 
U Y  
S M  
C B  
s o  

L 

Y E L L W I S H  BROWN S I L T ,  TRACE SAND AND CLAY AND GRAVEL - DRY. HL 
HARD, VERY PALE B R W N  CLAY, S I L T ,  TRACE SAND - DRY. CL 

HARD, L I G H T  YELLOWISH B R W N  CLAY AND S I L T ,  TRACE SAND - DRY. CL 

.1WG METHODS: C 

1.5 - 

1 

3.0 - 

4.5 - 

07370 26 
10/19/87 24 
1045 33 

6.0 - I 

07369 
10/19/87 
1035 

5 
13 
17 

18 

I 

HARD, L I G H T  YELLOWISH B R W N  CLAY, SOHE S I L T  AND GRAVEL, TRACE CL 
SAND, DRY. 

- 
MEDIUM S T I F F  GRAY S I L T ,  TRACE CLAY AND SAND - DRY. 
MEDIUM STIFF L I G H T  Y E L L W I S H  BROWN CLAY, TRACE SILT,  GRAVEL, 

16 AND SAND - DRY, 

ML 
CL 

0?373' 
10/19/87 
1600 

7.5 

1 OF 3 

GRAY GRAVEL AND S I L T ,  TRACE SAND AND CLAY. 
MEDIUM STIFF GRAY S I L T ,  TRACE CLAY AND SAND - DRY. 6 

8 12 
15 

4 .9  H r w  0 

6I' = 40-80 cpr 

Hnu= 0 

6r 40-80 cpr 

4 . 5  

cn 
ML 

I 
3.5 
N/A Hnu= 0 ppn 

a = O  cpn ~r = 40-80 cpn 

9.0 

10.5 

12.0 

13.5 

15.0 

MEDIUM S T I F F  GRAY S I L T ,  SOME CLAY, TRACE GRAVEL AND SAND - DRY HL 2.0 
07374 6 W E D I M  S T I F F  O L I V E  CLAY, SOME S I L T  - DRY. CL Hnu= 0 ppn 

10/19/87 8 14 a E O  cpn 
1615 13 ~r = 40-80 cpn 

073n 5 S T I F F  GRAY S I L T ,  SOME CLAY - MOIST. ML .1 Hnu= 0 ppn 
10/19/87 6 16 LIGHT YELLOWISH BROWN SILT,  TRACE SAND AND CLAY. ML .1 a = 0 cpn 
1645 8 0r = 40-80 cpn 

07376 - 5 S T I F F  REDDISH YELLOW CLAY - TRACE S I L T  AND SAND - DRY. CL 1.7s Hnu= 0 ppn 
10/19/87 6 18 GRAY CLAY, SOME S I L T ,  TRACE SAND - DRY. 'CL a = O  cpn 
1700 8 0r = 40-80 cpn 

07377 2 MEDIUM DENSE, O L I V E  Y E L L W  SAND, SOWE GRAVEL, SOWE CLAY, TRACE SC .2 H W  0 ppn 
10/19/87 10 10 S I L T .  a = o  cpn 
1730 18 Br = 40-80 cpn 

07378 8 VERY STIFF L I G H T  Y E L L W I S H  B R W N  GRAVEL, SOHE CLAY, TRACE GC N/A Hnu= 0 ppn 
10/19/87 10 12 S I L T  AND SAND - MOIST. a 0 0  cpn 

_ _  - - -  _ _  
STIFF YELLOWISH RED CLAY, TRACE SILT,  DRY vo00 FRAGMENTS. C L  1.25 

__ 

L IGHT YELLOWISH B R O W  S I L T ,  TRACE SAND AND CLAY. ML .1 

. 
O L I V E  GRAY S I L T ,  TRACE GRAVEL AND SAND - MOlST. ML N/A 

PALE O L I V E  CLAY, TRACE S I L T ,  GRAVEL, SAND - MOIST. CL 

1800 15 LIGHT O L I V E  B R W N  CLAY, SOME S I L T ,  TRACE S I L T  - MOIST. CH N/A 6I' = 40-80 cpn 

NOTES: - .. 
W N S E L L  5 Y  6/3;-.SAnPLE SCANNED AT BACKGROUND. 

.._ 

I 



FERNALD R I / F S  - Vl_sUAl C U S S I F I U T I O W  OF SOILS 

PROJECT NUMBER: 602 3.2 1 PROJECT NAME: F W C  R I / F S  1 
DORING NUMBER: 1079 

ZRWNO ELEVATIOW: 

ENGINEER/GEDLOCIST: 0. OAKLEY 

COORDINATES: NORTH 482,273.70 EAST 1,378,165.47 DATE: 10/19/87 

Guc: Depth N/A Dett /Tims U/A DATE STARTED: 10/19/87 

Dcpth NJA Datc/Ttme U/A DATE C W L E T E D :  -10/21/87 

GRAY CLAY, SOHE GRAVEL, TRACE SAND AND SILT, DRY. 
HARD, GRAY CLAY, SOWE GRAVEL, TRACE S I L T  AND SAND, MOIST. 

C l  
CL 

VERY S T I F F ,  L I G H T  GRAYISH BROWN CLAY, SOME GRAVEL. TRACE SILT 
AND SAND - HOIST. 

CH 

SHELBY TUBE. CH 

VERY STIFF,  L I G H T  GRAYISH B R W N  CLAY, SOnE-GRAVEL, TRACE S I L T  
AN0 SAW0 - HOIST. CL 

. 

21 .o 
. .  

22.5 

07383 10 

1030 20 
10/20/87 12 13 

07386 8 

1045 10 
10/20/87 5 3 

I 

HARD,.LlGHT GRAYISH BROUN CLAY, SWE GRAVEL, TRACE S I L T  AND 
SAND - VET. 

. -  

CL 

S T I F F  L I G H T  Y E L L W I S H  BROWN CLAY, SOME GRAVEL, TRACE S I L T  AND 
SAND - VET. 

CH 

STIFF, L I G H T  Y E L L W I S H  B R W N  CLAY, SOME GRAVEL, TRACE SAND AND 
S I L T  - WIST. 

CH 

STIFF, L I G H T  YELLOWISH BROWN CLAY, SOWE GRAVEL, TRACE SAND AND 
S I L T  - VET. 
VERY DENSE, GRAY GRAVEL, SOME SAND, TRACE CLAY AND S I L T  - 
HOI ST. 

CH 

GC 

HARD, L I G H T  Y E L L W I S H  BROWN CLAY, SOME GRAVEL AND SILT,  TRACE 
SANO - HOIST. CL 

)RILL1NG H E T H a S :  CABLE-TOOL I PAGE 2 

REMARKS 7 I 

I s ,  
- 
D 
E 
P 
T 
H 

- 
1 
S 
F 

S 
A D T  
M A 1  
P T W  
L E E  
E 

B 
L S  
O A  
Y W  
S P  

L 
O E  
Y 

R 
E l  
C L  
o c  
V )  

Y 
: 5  f 13 

1.25 
1.25 

- 
.25 

Br = 40-80 cpn 4: 16.5 - 
H w  0 
P - 0  
Br 40-80 cpn 

18.0 - 
.25 

- 
2.0 

- 
1.25 

- 
W A  

07380 
10/20/87 
0915 

Hnu= 0 ppn 
0 = o  cpn 
6r = 40-80 cpn 

18.5 

10/20/07 
1010 10 

19.5 

unu= 0 ppn 
a = o  cpn ar = 40-80 ~ p n  

STIFF,  L IGHT Y E L L W I S H  BROWN-CLAY, S W L C R A V E L ,  .TRACE .SAND AND - CH 
S I L T  - VET. I 1.25 

1.25 

- 
1 .o 
WJA 

~ ~~ ~ -~ ~~ ~ ~ 

DENSE. L I G H T  Y E L L W I S H  BROUN GRAVE. SOnE SAND, TRACE CLAY - 1 GC N/A 

4.5 I VET. - 
- HOfsr. HARD L I G H T  Y E L L W I S H  BROWN CLAY, TRACE GRAVEL, SAND, AND S I L T  CL 

4.5 

- 
is: 
;ELL 2.W 6/2 



PROJECT W B E R :  602 3.2 
BO(LINt NUMBER: 1079 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: 0. OAKLEY 

PROJECT N M :  F W C  R I / F S  

COORDINATES: WORTH 482,273.70 EAST 1,378,165.47 DATE: 10/19/87 
WL: D e p t h  W/A D e t c / T l m e  N/A DATE STARTED: 10/19/87 

D e p t h  W/A D a t e / l i m t  W/A DATE COIPLETED: 10/21/87 
D R I L L I N G  METHOS:  CABLE-TOOL PAGE 3 OF 5 

2.5 
4.5 H w  0 PPI 

a = O  C P  Er = 40-80 c p  

I - 
D 
E 
P 
T 
H 

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
W 

- 
R 
E l  
C )  
O (  
V I  
E l  
R !  
Y - 

17 

- 

12 

- 

18 

- 

18 

- 

13 

- 

15 

- 

- 
5 

U Y  
S M  
C B  
s o  

i 

- 
CL 

CL 

- 
CL 
ML 

- 
ML 
CL 

- 
CL 

- 
ML 
ML 

- 
HL 
ML su 

- 

s 
A D 1  I REMARKS 

f 
M A 1  
P T M  
L E E  
E 

07390 
10/20/87 
1530 

12 
22 
32 
- 
11 
50 

LIGHT Y E L L W I S H  B R W N  CLAY, SOHE GRAVEL, TRACE SAND AND S I L T  - 
DRY. 
HARD O L I V E  CLAY, SCUE GRAVEL, AND S I L T ,  TRACE SANO - DRY. ~r = 40-80 c p  

31.5 

07391 
10/20/87 
1600 

OLIVE CLAY W E  GRAVEL TRACE S I L T  AND SAND - DRY. 
HARD, L l G H f  B R W N I S H  GRAY S I L T ,  S W E  SAND - HOIST. 

33.c 

07392 
10/20/ 87 
1615 

20 
28 
30 
- 
9 
17 
27 
- 
9 
10 
13 
- 
8 
18 
30 
- 

HARD LJGHT B R W N I S H  GRAY S I L T ,  SOnE SAND, TRACE GRAVEL - M I S T  
HARD OLJVE CLAY, S H E  F I N E  GRAVEL, TRACE S I L T  AND SAND. 

3 4 . 5  - 

36.0 - 

37.5 - 

39.0 - 

HARD O L I V E - C L A Y 7  S S E '  GRAVEL, TRACE S I L T  AND SAND - M I S T .  4.25 
H w  0 ppr 
a = O  C P  
El" = 40-80 c p  

OA93 
10/20/87 
1645 

VERY S T I F F ,  O L I V E  S I L T ,  TRACE CLAY - WET. 
OLIVE S I L T ,  5CU.E- CLAY - WET. 

- 
07394 
10/20/87 
1700 

OLIVE S I L T ,  S W E  CLAY TRACE SAND - WET. 
HARD BRWNISH YELLOU S I L T ,  SOHE CLAY - MOJST. 
DENSE YELLOUISH BROWN SAND, TRACE S I L T .  

0 A95 
1 O /  2O/07 
1810 Er = 40-00 c p  

BOTTOM OF BORING 39.0 
NOTES: 
WNSELL 5Y 5/3, W N S E L L  lOYR 6/8, WNSELL l O Y R  5/6 

- .  -. . . - .. -. ... - 
.. . . .  .~ 

- . .. - .  



' I  

I '  
.. _. - . .. . 

I yuous 
L O  

-- . - ._-._ -- . . 



RI/FS 
PIEZOMETER INSTALLATION %%%' p q  . 

B 

TYPE m ON1 mu ut, I / -  

DIAMETER OF PERFCRATED SECTION 4 /M 
PfRFORATlCN TYPE: 

SCOTS 0 HOLES 0 SCREEN @ 
AVERAGE S i t  OF P F RATICNS ,OlO 1M.k 

TOTAL -AREA 5 PT! 
s'#rE& L 5%$, 

RISER PROTECTIVE EiPE LENGTH 6 OTHER PROTECTiOh L OC h 4 A  E U P  
. PROTECTIVE P I P E E D  /c> / K C ( +  A U Q  L C C k  

RISfR PIPE MATERIAL 316 5TA[#ic;j 
RIS€R PIPE DIAMETERS: 

LENGTH Of PIPE SECTIONS /O F T .  
0.0. 4 3/A /N 1.0. 4 / N 

JOINING METHOD Tff /tEdOA-#Q CW&fs 

ITEM 

TCP OF R:SER PIPE 

GROVNO SURFAC€ 

801 TOM Of PROT E C W E  PIPE 

BOREHOLE FILL MATERIALS: 

GROUT /SLURRY 

BENTON ITC 

SANO - IWN'hKI? ,. - - 
P€RFOR A T E  0 SECTION 
PIEZOMETER TIP 

8OTTOM OF BOREHOLE 

CWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW E L E VAT ION 
SROUNO SURFACE (Fr 1 ( f ' ) ' o '  

0.0 
26 r a .  

- -  TOP ,b ~j B@TToHjb  sm fCP BOTTOM 

TOP /&cr B O T T O M ~ [ S ~ = =  TOP 801 TOM 
TOP 31.5 FT BOTTOM 3bFj: TOP BOT TCM 

TOP S.0 BOTTOM TOP BOT TOM 

TOP 2 3 ~  m, BOTTOM a g s b R  TOP BOT TOM 

31.0 

34c, m. 



. .  . .. . . 

WELL 1080 

. .- 
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RILLINC METHOOS 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS ??I 
I PROJECT NAME: FMPC RIIFS 

- .  
PROJECT NWBER: 602 3.2 

BORING NUXBER: 1080 

CRWND ELEVATION: 581.7 

ENCIWEER/CEOLOCIST: OAVIES 

- 
COQRDINATES: NORTH 482,229.06 EAST 1,378,630.45 DATE: 04/26/06 

M: Depth N/A Datc/Tisa N/A DATE STARTED: 06/26/88 

Detc/Tlar N/A DATE C W L E T E D :  04/28/88 Depth N/A 

DRILLING E T H O S :  CABLE-TOOL I PAGE 1 OF 4 - 
B 
L S  
O A  
Y W  
S P  

L 
O E  
N - 
3 
7 
5 
- 
4 
5 
6 
- 

5 -  
9 
11 
- 

8 
10 
14 
- 

14 
17 
19 

- 
R 
E l  
C I  
O (  
v t  
E €  
R !  
Y - 

6 

- 

4 

- 

12 

- 

13 

- 

13 

- 

14 

- . .  

12 

- 

12 

- 

18 

- 

9 

- 

- 
f 

U Y  
S W  
C B  
s o  

L 

- 
CL 

- 
CL 

D 
E 
P 

. T  
H 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

REMARKS 

08700 
04/26/8€ 
0918 

M. DENSE, VERY PALE BROWN ( lOYR, 8/41 GRAVELLY SAND, F I L L ,  DRY 

08781 
04/26/8E 
0924 

VERY STIFF, DARK YELLOWISH BROWN (lOYR, 6/41 CLAY, SCUE S I L T ,  
m s i .  

VERY STIFF,  DARK BROWN (IOYR, 3/31 S I L T Y  CLAY, TRACE SAND, 
TRACE GRAVEL, MOIST. 08782 

0 4 / 2 6 / U  
0928 

Iw 0 PpI 
I = 2  CP 
ir = 40 c p  

VERY STIFF,  DARK YELLOWISH BROWN (lOYR, 4/61 UITH.GRAY MOTTLED 
S I L T Y  CLAY, TRACE GRAVEL, TRACE SAND, MOIST. 

CL 
08783 

04/26/8t 
0933 

08784 
0 4 / 2 6 / U  

0940 

VERY STIFF,  VERY DARK BRWN (IOYR, 2/21 S I L T Y  CLAY, TRACE 
GRAVEL, TRACE SAND, MOIST. 

CL 

08785 
04/26/8t 

1118 

5 
11 
15 

- -. - 
.. . 

2 
10 
17 
- 

- 
16 
24 
32 

VERY STIFF,  DARK GRAY (2.51, 4/01 CLAY, SWE S I L T ,  TRACE 
GRAVEL, TRACE SAND, MOIST. 

CL 
t w o  PPI 
1 3 2  C P  ir = 40 c p  

9.( - - .. . 

08786 

lo.! - 

12.( - 

13.1 

VERY S T I F F  VERY DARK GRAY (2.5Y, 3/01 CLAY, SOWE S I L T ,  TRACE 
SAND, MOlSf. 

CL 

- 

- 
CL 

I w O  PPI 
I = 2  C P  ir = 55 c p  

oii26781 
1 1 4 2  

SHELBY TUBE.. 
PUSHED SHELBY 1.5 FT., 1.0 FT. RECOVERY. 

- _. . 
08787 

04/26/81 
1327 

HARD Y E L L W I S H  BROWN (lOYR, 5/61 SILTY CLAY, TRACE SAND AND 
G R A d L ,  I IOIST.  I n U O  PpI 

1 . 2  c p  r = 40 c p  

08788 
04/26/8t 

1339 

08789 
04/26/81 

1 3 5 5  

4 
14 
25 

VERY STIFF,  B R M , I S H  Y E L L W  (lOYR, 6/81 S I L T Y  CLAY, TRACE SAND 
AND GRAVEL, DRY. 

CL 

- 15.( 

NOTES: . - 
SOIL- SAMPLING AS PER ASTM.. COLOR DESCRIPTION AS PER WNSELL. 

. ..-- _. ._-._ . 
.. . . . _ _  

93 



PROJECT NUnBER: 602 3.2 

BORING NUn6ER: 1084 

GROUND ELEVATION: 581.7 

ENGINEER/GEOLOC;IST: DAVIES 

Y "  

PROJECT NME: F W C  RI/FS 

COORDINATES: NORTH 482,229.86 EAST 1,378,630.45 DATE: 04/26/86 

GUL: D e p t h  N/A D a t e / T i o r  Y/A DATE STARTED: 04/26/88 

DATE CCMPLETED: 04/28/88 Depth N/A D a t e / T i m c  Y/A 

D S  
E 
P 
T 
H 

B 
A D 1  L S  
M A 1  O A  
P T W  U W  
L E E  S P  
E 1 

O E  
N 

T 
S 
F 

REMARKS 

'08793 
04/26/88 

1501 

2' 
5 
8 

08668 
04/26/88 
1629 

8 
10 
15 

- 
. 

25.5 

08794 
04/26/80 
1715 

27.0 

08795 5 
04/27/88 9 
0743 40 
.-. 

__ 08796 
08798 .. 

04/27/88 
0805 

28.5 

' 12 
36 
58 

08797 
0 4 / 2 7 / 8 8  
0805 

28.5 

12 
36 
58 

08799 
04/27/88 
0833 

30.0 

~~ 

15 
50 
50 

D R I L L I N G  METHOOS: CABLE-TOOC I PAGE 2 OF 4 - 
R 
E l  
C N  
o c  
V H  
E €  
R S  
Y - 
16 

- 

12 

- 

17 

- 

14 

- 

- .- 
- 

13 

- 

21 

- 

5 

- 

14 

- 

14 

- 
16 

- 

- 
S 

U Y  
S I  
C B  
s o  

L 

04/26/88 34 

16.1 I_ 1 :: 
08791 

18.0 

04/26/88 8 

HARD YELLOWISH BROWN (IOYR, 5/41 S I L T Y  CLAY, TRACE SAND AND 
GRAVEL, MOIST. 

VERY S T I F F  GRAY (2.5Y, 5/0) S I L T Y  CLAY, TRACE SAND AND 
GRAVEL, HOiST. 

STIFF, OARK GRAY (2.5Y, 6/01 S I L T Y  CLAY, TRACE SAND AND 
GRAVEL, MOIST. 

Br = 40 

1.6 
Hnu= 0 DK4 

19.5 - 
STIFF, GPAY.(2.5Y, 5/01 SILT.Y.CLAY, TRACE SAND AND GRAVEL, 
HOIST. 

21 .o - I . . . .  . .  
__ ,  . . .  : .  . s.., 1 .  . 

. . .  . . . .  .. _ _  . .- . . . . .  - .... - . . . . .  22.0 - I 

STIFF, GRAY (2.5Y, 5 / 0 )  SILTY CLAY, TRACE SAND AND GRAVEL, 
M I S T .  

CL 

- 

- 
CL 

1.1 
Hnu= 0 PP 
a = 2  CP Br = 40 cp 

23.5 '6 ar = 40 

SHELBY TUBE.. 
WSHED SHELBY 2.0 FT., 1.75 FT. RECOVERY.. 

STIFF, GRAY (2.5Y, 5/01 S I L T Y  CLAY, SOnE GRAVEL, TRACE SAND, 
1101 ST.  

_ _  - .- ........... ;p Br = 40 
HARD, OARK GRAY (2.5Y, 4/01 S I L T Y  CLAY, S W E  GRAVEL, TRACE 
SAND, MOIST. 

CL 

HARD, DARK GRAY (2.5Y, 4 / 0 )  S I L T Y  CLAY, SOME GRAVEL, TRACE 
SAND, MOIST. 

CL 

- 
CL 

sy 
ML 
- 

Br = 40 

4.5 
I 

HARD 

V. DENSE GRAY 2.5Y, 5/0 FINE SAND, S W E  S I L T .  

GRAY (2.5Y, 5/01 SSLTY CLAY, TRACE SAND AND GRAVEL, 
Mol sf.  
HARD, DARK GRAY (SY, 4/11 SANDY SILT, SWE CLAY, HOIST. 

NOTES: 
SOIL SAMPLING AS PER ASTM. COLOR DESCRIPTIONS AS PER MUNSELL. 



FERNALD R l / F f  V ISUAL C U S S I F I C A T I O U  OF SOILS 

PROJECT NUMBER: 602 3.2 1 PROJECT N M :  FHPC R I I F S  

BORING NUMBER: 1080 

GROUND ELEVATION: 581.7 

EYGINEER/GEOLOCIST: DAVIES 

COORDINATES: NORTH 482,229.86 EAST 1,378,630.45 DATE: 04/26/88 

WL: D e p t h  W/A D a t e / T i n a  N/A DATE STARTED: 04/26/68 

DeDth N/A Dste/Tim M I A  DATE W P L E T E D :  04/28/88 

D R I L L I N G  HETHOOS: CABLE-TOOL I PAGE 3 OF 4 

.4.5 
3.5 
' 

- 
D 
E 
P 
1 
H 

Hnu= 0 PP 
a = 2  C P  
6r = 40 c p  

S 
A D 7  
M A 1  
P T M  
L E E  
E 

1 

I 

I 

1 
36.0 - 

37.5 - 

40.0 

08803 
04/27/0j 

1027 

08804 
04/27/81 

1042 

08665 
04/27/81 

1100 
41.5 

J- 

- 
B 
L S  
O A  
Y M  
S P  

L 
O E  
N - 
38 
50 

- 
14 
24 
29 
- 

5 
11 
18 
- 

5 
9 
12 

7 
21 
27 

16 
36 
50 
- 

- 
R 
E 
C 
0 
V 
E 
R 
Y - 

10 

- 

18 

- 

4 

- 

17 

- 

15 

- 

- 

16 

- 

- 

HARD, DARK GRAY (5Y, 5/1) SANDY S I L T ,  SOnE CLAY, HOIST. 
VERY S T I F F  DARK GRAY (5Y,4 /1)  CLAY, SOnE S I L T ,  TRACE SAND AND 
GRAVEL, noisr. 

VERY STIFF,  DARK GRAY (SY, 4/11 CLAY, SOnE SILT,  TRACE SAND 
AND GRAVEL, MOIST. 

DARK GRAY (51 ,  4 / 1 )  CLAY, SOHE S I L T  AND GRAVEL, HOIST. 

.. . 

V E R Y - S T l f F ,  DARK GRAY (SY, 4/1) S I L T Y  CLAY, TRACE SAND AND 
GRAVEL, MOIST. 

VERY S T I F F  DARK GRAY ( S Y , ' & / l )  S I L T Y  CLAY, TRACE SAND AND 
GRAVEL HOfST. 
HARD, hROUNISH Y E L L W  (10YR 6/61 S I L T Y  CLAY MOIST. 

SORTED, TRACE S I L T ,  DRY. 
VERY DENSE. VERY PALE BRWN'(IOYR, 7/41 FINE'SAND, UELC 

VERY DENSE, VERY PALE B R W N  (10YR. 7/4) F I N E  SAND, WELL 
SORTED, TRACE S I L T ,  SLIGHTLY MOIST. 

NOTES: 
S O I L  SAMPLING AS PER ASTM. COLOR DESCRIPTIONS AS PER MUNSELL. 

- 
S 

U Y  
S M  
C B  
s o  

L 

nL 
CL 

CL 

CL 

- 
CL 

- 
CL 

CL 
SU 

- 

SU 

- 

REMARKS 
F 

6r = 40 

Hrm= 0 PP 
a = 2  C P  
6r = 40 c p  



FERNALD R I / F S  VISUAL C L A S S I F I U T I W  Of SOILS 099 -il 

BORING n#8ER: 1080 

GROUND ELEVATIOW: 581.7 

ENGINEER/GEOLOCIST: DAVIES 

r I, w % I  

PROJECT W E R :  602 3.2 I PROJECT NAME: F W C  RI/FS 
v U W &  1 

COORDINATES: NORTH 482,229.86 EAST 1,378,630.45 DATE: 04/26/88 

Gut: D e p t h  Y/A Detc/TIme N/A DATE STARTED: 04/26 /88  

D e p t h  N/A D a t e / T i m e  N/A DATE C W L E T E D :  04/28/88 

08667 
04/27/88 

1411 
51.5 

DRILLING METHWS: i B L E - T O o L  I PAGE 4 OF 4 I 

M R Y  DENSE, BROWNISH YECLW (IOYR, 6 / 6 )  F I N E  SANO, TRACE K O .  
22 SAND TO F I N E  GRAVEL, TRACE S I L T ,  MOIST. H w O  #m 
33 17 a = 2  cpn 
50 sr L 40 cpn 

BOTTCU OF BORING 51.5 
NOTES: 
SOIL SAMPLING AS PER ASTH. COLOR DESCRIPTIONS A S  PER MUNSELL. 

. 

c 

.. 96 . . . . . . __ - . -- . I _ _  ___-____.. . .. - -- .. _- 
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_ _  .. - -  - ... . - 
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FERNALD 
RVFS 

I 
I 
I 

I 

2731 

I 

I 

I 
1 
I '  

I 

i 

I 

I 



WELL 1081 
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PROJECT NWBER: 602 3.2 

BORING NWBER: 1081 

GROUND ELEVATION: 590.7 

ENGINEER/GEOLOCIST: 0. OAKLEY 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 482,041.23 EAST 1,379,003.69 DATE: 12/01/87 

WL: D e p t h  N/A D e t e / T i m c  N/A DATE STARTED: 12/01n7 

D e p t h  N/A D a t e / T i m e  N/A DATE CWPLETED: 12/03/87 

D R I L L I N G  METHC)[)S: CABLE-TOOL PAGE 1 OF 3 
L - 

B 
1 s  
O A  
Y M  
S P  

1 
O E  
w 

c_ 

S 
u v  
S M  
C B  
s o  

1 

- 
T 
S 
F 

- 
3.0 
3.5 

- 
4.0 

- 
4 .O 

4.0 

3.5 

2.2' 
- 

- 
2.2' 

1 .o 
2.5 

2.5 
- 

- 
2.5 

- 
2.5 

N/A 

- 
N/A 

- 
2.2 

- 

0 
E 
P 
T 
H 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

RE- 

07633 

0850 
12/01/ai 

5 
6 
6 

STGF BROWN ( lOYR, 5/3) S I L T  
S T I F F  L I G H T  GRAY (SY, 6/1) S I L T ,  SOnE CLAY, TRACE GRAVEL AND 
SAND - DRY. 

TRACE CLAY AND S i D  - DRY. 

. .  . .  

VERY S T I F F  L I G H T  GRAY (5Y, 6/1) SILT,  SWE CLAY AND GRAVEL - 
DRY. 

ML 
ML 

. -  

W O  PPI 
= O  qn r = a  cpr 

1.5 - 

3.c - 

4.5 - 

6.C - 

7.5 - 

9.( 

4 
9 
19 

ML 

- 
ML 

CL 

CL 

CL 
- 

- 
CL 

CL 

CL 

CL 
- 

- 
CL 

- 
CL 

ML 
. .  

- 
ML 

07634 

0920 
12/01/a1 

W O  ppr 
= O  cpl r = s o  cpr 

12 
16 
17 
- 

12 
12 
8 
- 
4 

-.' 5 L 
4 

07635 
12/01/8i 
1000 

- .  - -  
DRY. 
HARD Y E L L W I S H  BROVN (IOYR, 5/4) CLAY, SONE SAND AND SILT,  
TRACE F I N E  GRAVEL - DRY. 
HARD PALE BROWN (10YR. 6/31 CLAY, SWE SAND, TRACE S I L T  - DRY. 

07636 

1015 
12~011ai 

VERY S T I F F  BROWNISH YELLOW (IOYR, 6/41 CLAY, SOME SAND, TRACE 
GRAVEL AND S I L T  - DRY. PPI 

cpl 
1rW= 0 
! = o  ,r = 70 cpl 

...... -. .. -- 

. . .  

07637- - 
12/01'/8i 

1050 

VERY S T I F F  BROWNISH Y E L L W  ( I O Y R ,  6/41 CLAY, SOME SAND, TRACE 
GRAVEL-AND S I L T  - DRY. - . - 
STIFF L I G H T  Y E L L W I S H  BROWN ( lOYR, 6/4) CLAY, SWE S I L T  - 
MOIST. 
S 

1IW= 0 PPI 
! = o  C P  ,r = SO CV 

07638 
12/01/8i 
1100 

6 
6 
7 

S T I F F  BROWN (IOYR, 5 / 4 )  CLAY, SOME S I L T ,  TRACE SAND AND GRAVEL - DRY. 

07639 
12/01/8i 
1450 

9 
9 
13 
- 

5 
- 7 
9 

- 
7 
9 
10 

VERY S T I F F  L I G H T  YELLOWISH BROWN (2.5Y, 6/4) CLAY, SU4E SAND 
AND S I L T  - MOIST. IW- 0 PPI 

I r = o  = 40 cpl cpl -1 10.: - 
VERY S T I F F  L I G H T  YELLOWISH B R W N  (2.5Y, 6/41 CLAY, SWE SAND 
AND S I L T  TRACE-GRAVEL-- MOIST.. 
VERY S T l k F  DARK GRAYISH BROWN (2.5Y, 4/21 S I L T ,  SWE CLAY, 
TRACE SAW - DRY. 

07640 
12/01/ai 
w a  

12.( - 

13.! 

VERY S T I F F  DARK GRAYISH BROW (2.5Y 4/2) S I L T ,  SOME CLAY, 
TRACE SAND - DRY. VERY S T I F F  L IGHT GELLOWISH B R W N  (2.5Y, 6/41 0764 1 

12/01/8i 
1525 

07642 
12/01/8i 
1550 

3 
7 
9 

VERY S T l f F  Y E L L W I S H  BROWN.. (IOYR, S I C )  S I L T Y  CLAY, TRACE 
GRAVEL AND SAND - MOIST. CL 

inu= 0 PPI 
I = O  C P  
ir = 50 cpr 

15.( 

NOTES: 
SAHPLES=TAKEN USING-ASTM-STANDARD-PENETRATION- TEST; -COLORS-~LASSIFIED USING MUNSELL COLOR CHARTS. 

. ..... . . . .  ... I-- .-. . . . . . . . .  

. . . .  . . . . .  102 
... . - -. -.. __ - ....... . - . - . - . ... 

. -  ~ - __ . . _- ._ . - . . 



BORING NUMBER: 1081 

GROUND ELEVATION: 590.7 

ENGINEER/GEOLOCIST: D. OAKLEY 

COORDINATES: NORTH 462,041 .a EAST i,s~p,oos.69 DATE: 12/01/87 

WL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/01/67 

D e p t h  N/A D e t e / T i m e  N/A DATE CWPLETED: 12/03/87 

D R I L L I N G  METHCQS: CABLE-TOOL PAGE 2 OF 3 

T 
S 
F 

1.25 

1.5 

REMARKS 

H n r p  0 PPn 
a = O  cpn Br = 30 cpn 

Hnu= 0 PPn 
a = o  cpn 
B r  = 40 cpn 

FERNALD RI/FS VISUAL C L A S S I F I C A T I O N  OF S O I L S  D 

I PROJECT NAME: FMPC R I / F S  PROJECT LlUlBER: 602 3.2 & 0 u v  I 
3 n  

- 
D 
E 
P 
T 
H 

- 

16.' - 

17.1 - 

ia.1 - 

19.' - 

21 .I - 

22.1 - 

24.1 - 

25 .! - 

27.( - 

28.1 - 

30.( - 

- 
R 
E 
C I  
0 1  
V I  
E l  
R !  
Y - 

a 

- 

- 

10 

- 

15 

- 

14 

- 

16 

- 

6 

- 

11 

- 

14 

- 

5 

- 

13 

- 

- 
S 

U Y  
S M  
C E  
S O  

L 

- 
CL 

- 

- 
CL 

S 
A D 1  
H A 1  
P T H  
L E E  
E 

E 
L S  
O A  
U M  
S P  

L 
O E  
N 

07644 

D M 0  
12102m 

4 
7 
10 

VERY S T I F F  LIGHT Y E L L W I S H  BROWN (2.5Y, 6/41 CLAY, S W E  GRAVEL 
AND S I L T ,  TRACE SAND - MOIST. 

07643 

0900 
12102m 

SHELBY TUBE. 

07645 

1000 
12102m 

.. . . 

3 
4 
10 
- 

5 
12 
i a  
- 
3 
12 
i a  
- 

5 
14 
27 

S T I F F  L IGHT Y E L L W I S H  BROWN (2.5Y, 6/41 CLAY, SOHE SILT,  TRACE 
F I N E  GRAVEL AND SAND - MOIST. 

VERY S T I F F  LIGHT YELLOWISH BROWN (2.5Y, 6/41 CLAY, SOME SILT, 
TRACE FINE GRAVEL AND SAND - MOIST. 

CL 
07646 

1030 
12102m 

VERY S T I F F  LIGHT Y E L L W I S H  BROWN (2.5Y, 6/41 CLAY, SOME SILT,  
SAND, AND FINE GRAVEL - MOIST. 

CL 
07647 

1050 
12102m 

HARD LIGHT YELLOWISH BROWN (2.5Y, 6/4) CLAY, SOME GRAVEL, 
S I L T ,  AND SAND - MOIST. CL 

- 
CL 

- 
CL 

07648 
1 2 / 0 2 / a 7  
1115 

07649 

1320 
121021a7 

3 
5 
a 

S T I F F  L IGHT YELLOWISH BROWN (2.5Y, 6/4) CLAY, SOME GRAVEL, 
S I L T ,  AND SAND - MOIST. 

07650 

1345 
1 2 / 0 2 / a 7  

4 
10 
13 
- 

2 
8 
12 

VERY S T I F F  GRAYISH BROWN (Z.SY, 5/21 CLAY, SOME SAND AND SILT, 
TRACE FINE GRAVEL - MOIST. 

1 .o 
H n r p  0 PPn 
a = O  cpn Br = 40 cpn 

VERY S T I F F  GRAYISH BROWN (2.51, 5/2) CLAY, TRACE S I L T ,  SAND 
AND F I N E  GRAVEL - HOIST. CH 

- 
CH 

- 
CH 

07652 

1445 
121021a7 

1 
4 
7 

S T I F F  GRAYISH BROWN (2.51, 5 / 2 1  CLAY, SOME GRAVEL, TRACE S I L T  
AND SAND - HOIST. 

07653 

1500 
12102/a7 

5 
7 
9 

VERY S T I F F  GRAYISH B R W N  (2.51, 5/21 CLAY, TRACE SAND, GRAVEL, 
AND S I L T  - HOIST. 

NOTES: 
SAMPLES TAKEN U S I N G  ASTH STANDARD PENETRATION TEST. COLORS C L A S S I F I E D  USING HUNSELL COLOR CHARTS. 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 
V .  

PROJECT NUMBER: 602 3.2 PROJECT NAME: FHPC R I / F S  

BORING NUMBER: 1081 I COORDINATES: NORTH 482.041.23 EAST 1.379.003.691 DATE: 12/01/87 I 
GROUND ELEVATION: 590.7 

ENGINEER/CEOLOGIST: D. OAKLEY 

WL: D e p t h  N/A D e t e / T i P r  N/A DATE STARTED: iz/oi1a7 

D e p t h  N/A D a t c / T i m e  W/A DATE CCUPLETED: 12/03/87 

DRlLL1NC METHODS: CABLE-TOOL PAGE 3 OF 3 

BOTT@t OF BORING 33.0 

NOTES: 
SAMPLES TAKEN USING ASTH STANDARD PENETRATION TEST. COLORS CLASSIFIED USING WNSELL COLOR CHARTS. 

D S  
E 
P 
T 
H 

. -.. 

B 
A D 1  L S  
M A 1  O A  
P T M  U H  
L E E  S P  
E 1 

O E  
Y 

_ _  . . ._ . ... . . .  . _- _ .  . . 

R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y 

14 

14 

. .  
. .  -. .. . ... - 

___ __ . B -  - 

S 
u v  7 
s w  s REMARKS 
C B  F 
S O  

1 

VERY STIFF GRAYISH B R W N  (2.9,  5 / 2 )  CLAY, SOWE GRAVEL, TRACE CH 1.0 
SAND AND S I L T  - HOIST. H w  0 ppn 

a 0 0  cpn 
6T = 60 cpn 

VERY S T I F F  GRAYISH B R W N  (2.51, 5 / 2 1  CLAY, SOWE GRAVEL, TRACE CH 1.0 
SAND AND S I L T  - HOIST. H U  0 m 

a = O  C p a  
6r = 50 cpn 

I04 
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r G n a v n b u  
RVFS 

PIEZOMETER INSTALLATION SHEET 

ITEM 

TOP OF RISER PIPE 

TYPE pfW( r&rw e 
OlAMETfR OF PERFCRATEO SECTION 

PERFORATlClN T Y  PC: 

Y /M u 

SLOTS 0 HOLES 0 SCREEN 

OISTANCE ABOVE /BELOW E LEVATION 
GROUNO SURFACE ( F T  1 -1 n y  

:to 6 7 .  
~ ~~ 

GROUNO SURFACE 

60TTOM OF PROTECTIVE PIPE 

BOR€HOLE FILL MATERIALS: 

GROUT /SLURRY 

BEN TONI T E 
SAN 0 

--6f384rEL 

0.0 

3 - s  F T .  

-- TOP 0.GrT. BCITTOV 1 3 .  {FT< TCP 8OTTOM 

TOP 13V fi. BOTTOM Qj (=r ,TOP BOTTOM 

TOP /&dc- f ,  8 0 T T O M 3 3 . w .  TOP 801 TCM 

'TOP )Ib BOTTOM y~ TOP BOT TOM 

1 GWL AFTER INSTALLATION I Nh I 
~~~~~~ 

PIEZOMETER TIP .33.0- 
c 0OTTOM OF 80REHOLE 33.- /=T. 
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PROJECT NUIBER: 602 3.2 

BORING Y W E R :  1083 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 481,804.99 EAST 1,3tp,U9.Wl DATE: 01/07/88 

GROUND ELEVATION: 

ENGINEER/CEOLffiIST: Y. KEGLEY 

~~~ 

GVL: D e p t h  N/A D a t e / T t w  M/A DATE STARTED: 01/07/88 

D e p t h  N/A D e t c / T t m e  N/A DATE CWPLETED: 01/09/88 

D R I L L I N G  WTWS: CABLE-TOOL PAGE 1 OF 2 

07879 
01/07/88 
1345 

1.5 

07880 
01/07/88 
1350 

3.0 

07881 
01/07/88 
1355 

4.5 

0 
0 13 
5 

6 
7 12 
11 

0 
10 12 
11 

'IA 
Hnu= 0 PP 
a = O  C P  ~r 8 120 c p  

FERNALD R l / f S  . . - - - -- . -. ._ - .- -. .____ VISUAL-  CLASSIFICATlON OF SOILS 

a T H L E  

REMARKS 

S 
U Y  
S I (  
C B  
s o  

L 

- 
ML 

Y 

VERY STIFF, BROUN (IOYR 5/31 S I L T  AND CLAY U l T H  GRAVEL - DRY. 

.. - 

3.5 
PPI 
C P  

Hnu= 0 
a = O  ar = 180 q m  

HARD, B R W N  ( IOYR,  5/3) CLAY AND S I L T  WITH GRAVEL - DRY. CL 

SHELBY TUBE. 
VERY STIFF LIGHT YELLOWISH B R W N  (1OYR 6/41 MOTTLED CLAY Y l T H  
S I L T  - DRY,. 

CL 2.5 
Hnu= 0 PPI 
a = O  CPl ar = 140 cp 

. . .  

:.i: 
. .  - .- 

e 

e 

SHELBY TUBE. 
%- re, ; 

.... .. . .  

- 
CL ' 

.... 

.- - 
sc 

- 
CL 

- - . ,  .-. - -. . - -  . . . . . . . .  ,:. - . - -. ^ .  

. -- . -  
.. 

STIFF LIGHT YELLOWISH BROWN (10YR 6/41 MOTTLED CLAY WITH SAND. 
. .  

. _ _  .._ 

...... -.. . . . . . . .  . . . . .  ....... - 
- - . - .. . . . . . . . . .  - . . .  . . . .  _ _  ... 

MEDIUM DENSE, L IGHT Y E L L W I S H  BROWN (1OYR 6/41 SAND AND CLAY - 
VET. 

0.5 
H r w  0 ppn 
a = O  C P  ~r = 200 CP 

MEDIUM STIFF,  L IGHT YELLOVISH BROW (IOYR 6/41 CLAY AND S I L T  
SOnE SAND - MOIST. 1.5 

H w  0 PPI 
a = O  C P  ar = 180 CP 

07884 6 

1300 11 
o v o a m  14 

0.0 

10.5 

-E ar = iao 
MEDIUM DENSE, YELLOWISH BROWN (10YR 5/41 SAND AND GRAVEL SOnE 
S I L T  - YET. 

SY 

- 
SY 

- 
cu 

ar = 180 

~~~ ~ ~~~ ~ 

DENSE Y E L L W l S H  B R W N  (10YR 5/41 SAND SOME S I L T  AND CLAY - VET 

12.0 

07887 

1500 

MEDIUM DENSE Y E L L W I S H  BROWN (1OYR 5/4) GRAVEL AND SAND SWE 
S I L T  - MT. 

VERY SOFT O L I V E  GRAY(5Y 5/2) CLAY SOWE S I L T  TRACE GRAVEL - DRY CL 

- 

0.25 
H W  0 PP 
a = O  C P  6r 120 c p  

NOTES: 
CONTRACTOR: PENNDRILL. RIG: CYCLONE 42. DRILLER: HARRY DYKES HR. ASSISTANT: JOHN VAN DINE. 125 GALLONS OF 

WATER ADDED TO HOLE. SAMPLES TAKEN USING ASTM STANDARD PENETRA~ION TEST. COLORS CLASSIFIED USING WNSELL COLOR 
CHARTS. BACKGROUND LEVELS: YflCIEI 

'I . .  -.. . .  .'. . : . 



PROJECT NWBER:  602 3.2 
BORING NUMBER: 1085 

GROUND E L E V A T I W :  

ENGINEER/GEOLOCIST: U. KEGLEY 

PROJECT N U E :  FHPC R I / F S  

COORDINATES: NORTH 481,804.99 EAST 1,379,239.99 DATE: 01/07/68 

WL: Depth Y/A Dste/Time N/A DATE STARTED: 01/07/88 

Depth N/A Dete/Time N/A DATE COMPLETED: 01/09/88 

07890 
07889 
01/08/88 
1545 

16.5 

DRILLING METHOOS: CABLE-TOOL 

I,) 

PACE 2 OF 2 

07891 
01/09/88 
1055 

19.5 

D S  
E 
P 
T 
H 

07892' . 
01/09/88 
1105 

21 .o 

A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
u n  
S P  

L 
O E  
w 

f 
U Y  
S I 4  
C B  
s o  

1 

CL 

CL 

CL. 

- 

- 
1 
2 
12 
- 

t -  
5 

I 
f 
F 

0.25 

0.2s 

0.25 
1 
2 
3 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

SHELBY TUBE. 

I VERY SOFT O L I V E  GREY (5Y 5/2) CLAY W I T H  GRAVEL - E T .  

10 
_ _  . 

. .  . .  . .. -. . 

. __----. . 

REMARKS 

nu=o ppn 
~ = o  C P  r = 120 CP 

nu' 0 ppn 
= O  C P  r = 120 cpn 

BOTTOM OF BORING 22.5 
NOTES: 

- - -  
- - -  _- 

.. . 
-. - . .-  . 

. . -. - . 
. - . .. . . 

. .  - . .. .- . - 
. . . ___ :.. i .  .--- . .  

- 
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/' 

7 

TYPE l n o m r o * t  /NG 

OIAMETER Of PERFCFiATEO SECTION 

P€RFORATI@N TY PC : 

,A : r ,  

S L O T S O  HOLES 0 * SCREEN 
ATICNS . d 1 0  A C L  

I 3  --u,+ 

+ ' R I X R  P R 0 T E C T I V W : P E  LENGTH 5 ~~c~ CTnE.? 2ffO7ECTiOh 10 c/'i4JLE L A  9 
PROTECTIVE PIPE h 0 IO ./l- A A&fl L C C  R 

2 . 0 '  
0.0 

2,s - 

€ C E VAT ION 
( f r  1 !u?% 

TCP I BOTTOM 

BOT TOM 

BOT TCM 

001 TOM 

BOT TOM 

aS THE PI€ZOMETER FLUSHEO A F T E R  I N S T A L L A T I O N  7 Y E S O  N O 0 1 . 1 4  D UAS A S € N S I T I V I T I  TEST P€RFORM€O ON THE P IEZOMETER? Y E S 0  NO 0 
REMARKS - - 
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a 

a 

GROUND ELEVATION: 582.12 

ENGINEER/GEOLOGIST: C. GRUBE/M. SLUSA 

FERNALD RILES-  . .. . . .. . VISUAL CLASSIFICATION OF SOILS 9776Rn 
PROJECT NUMBER: 602 3.7 I PROJECT NAME: FMPC R I / F S  

- u u r / L  

GUL: Depth N/A D e t e / T i m e  N/A DATE STARTED: 04/04/89 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 04/04/89 

~ 

BORING NUMBER: 1160 I COORDINATES: NORTH 480.183.25 EAST 1,382,104.51 I DATE: 04/04/89 I 

16199 2 MEDIUM S T I F F  DARK Y E L L W I S H  B R W N  (10 YR 4/3) S I L T Y  CLAY; 

0823 4 
04/04/89 3 13 TRACE SAND; :RACE GRAVEL (-25); ORGANICS; DAMP. 

S 
U Y  
S M  
C E  
s o  

L 

CL 

D R I L L I N G  METHODS: AUGER ( H O L L W  STEM) 8 INCH I PAGE 

16202 

0825 
04/04/89 

OF I 

6 S T I F F  Y E L L W I S H  BROWN (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE SAND, CL 
11 i o  TRACE’GRAVEL c.25 IN), ROOTLETS ORGANICS, SLIGHTLY DAMP. 
18 

D 
E 
P 
T 
H 

- 

0.5 

- 16204- . 
04/04/89 
0830 

1.5 - 

2.0 - 

2.5 

6--- W R Y  STIFF YELLOWISH B R O W  (10 YR 5/41 S I L T Y  CLAY, TRACE CL 
11 11 SAND, TRACE GRAVEL C.25. IN) ,  ROOTLETS ORGANICS, DAMP. 
18 

3.0 - 

16206 
04/04/89 
0835 

6.5 - 

5.0 - 

5.5 

-_. 

28 V E R Y - ~ U ~ F = ~ L O W I S H  B R W N ,  (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE CL 
20 12 SAND,-ORGANICS, ROOTLETS, DAMP. 
21 

6.0 

7.5 - 

9.0 

S 

P T M  W M  o c  
1 ;  :ti 
L E E I S  P I V H I  

I cL 

16200 

0823 

MEDIUM STIFF DARK Y E L L W I S H  B R W N  (10 YR 4/31 S I L T Y  CLAY; 
01104m1 f 113 I TRACE SAND; :RACE CRAVEL C.25); ORGANICS; DAMP. 

1620 1 S T I F F  Y E L L W I S H  B R O W  (10 YR 5/4) S I L T Y  CLAY TRACE SAND, cL 

0825 I 04/04/891 (10 I TRACE‘GRAVEL C.25 IN), ROOTLETS ORGANICS, SLICHTLY DAMP. 

I cL 

16203 S T I F F  Y E L L W I S H  BROWN (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE SAND, 

0825 
04/04/89I !i 110 I TRACE’GRAVEL ( - 2 5  IN), ROOTLETS ORGANICS, SLIGHTLY DAMP. 

16205 

0835 

VERY-STrFF, YELtOUiSH iBROUN, (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE 
- 0 & , 0 4 / 8 9 t - ~  -112 I SAND,- ROOTLETS, DAMP. 

I cL 

16207 S T I F F  Y E L L W I S H  B R W N  (10 YR 5/41, S I L T Y  CLAY, TRACE SAND, 

0835 
04/04/891 f8 112 I ORGANICS, ROOTLETS, DAMP. 

16208 SOFT, YELL,OWISH B R W N  (10 YR 5/41, GRAVELLY CLAY C.25 - .5 

0848 
04/04/891 i 110 I I N ) ,  SOnE SAND; TRACE S I L T ,  ORGANICS, VERY DAMP. 

16209 SOFT, YELLOWISH BROWN (10 YR 5/4), SANDY CLAY, TRACE S I L T ,  
SOME GRAVEL C.25 I N )  YET. 
STIFF, Y E L L W I S H  B R W N  (10 YR 5 / 4 ) ,  S I L T Y  CLAY, TRACE SAND, 
DAMP. 

04/04/wI 0910 i 115 I 

1.0 Hnu= 0 
a = o  I Er = 40-90 cpn ‘.”I””$l 
Br = 40-90 cpn 

1.75 Hnu= 0 
a = o  I Er = 60-100 cpn 

1 -75 Hnu= 0 
a = o  
Er = 60-100 cpn 

fir = 60-100 cpn 

2.5 Hnu= 0 
a = o  I Er = 70-90 cpm 

t3r = 60-80 cpn 

ppn 

.~ - 
_ : . j  - . _. ._ - --- . .  . . .  ~. . 

-BOTTOn OF BORING 9.5 .~ 

NOTES: 
SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

8118 



APP R O X  I M A T E  E X I  S 7; NG 
G n D u N o  S U R F A C E  r EL. 

! 

I 

i 
I 



HOCHT 273 FERNALD RVFS 
TOP a P R ~ C M  w a ~  CWER: a . r  Fl 

toe Q we a.o Ff 

INSTAUATON DIAGRAM 
MONITORING WELL NO. 

*//Lo 

CON- PAD - r 1  I 

1- 
- - -  . . .. . . . - . . -. . -. - . . , - - .  .. . - - - . . . . - . _  . __ . _ . - _ - . - .  . ~ . .  . 

i:. .7-; :T . .. : - . : 
. .. . .  

---.. -. __ 
. . . . . . . . . . . .  . . . . . . . . - .  . 

.'-I:. - ' 

. ' 

- ._ 
. . ... . 

UK) PACK: 
7.5 n. 

.. . 

- - _  - . _  . . - . . _ _  . .  
-. . . 

.. . 

- - _  - . _  . . - . . _ _  . .  
-. . . 

DEPTH (n) 

I 

txaoosI/mcwm c.~,.ul.. ,Y  SI^,.,+., TASK: GO& 3.-7 



OMETER INSTALLATI 
FIELD ENG./ 

1 , DRILLING METHOD 
DRILLING FLUID (SI 

FLUID ?/A FROM - TO - 
FLUID r?/A FROM - TO - 

. .  
PRCJECT NC. Loa .7:7 CHECKED BY 
8ORlNG NO. /// - n 

c TYPE OF BIT ! 9.0 14- 

EJ/ aa Mfl CtI M/A 
SIZE & FROM TC 
SIZE @ / A  FROM - TC - 

ON SHEET 273 

I- _ _  - 
_ _  

TYPE p ; p , 7 - o : m d r  RISER PIPE MATERIAL pvc 
DIAMETER OF PERFORATED SECTION 2-0 ZD RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0.0. a% dn - I.D.2 .c '  r n m  

t=T 
ei SLOTS HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS -. 8.6 - -. 

AVERAGE SIZE OF P E R F C R A T I C N S , ~ ~  ;A JOINING METHOD G - r e 3  +.,IOU 1 .  . P i u 4  
- 'T~TAL-_PERFORA~:ED AREA-, 3.5 FT I E J/k &refid-d- 

4 I 

ITEM 

TOP OF RISE2 PlFE 

I RISER PROTECTNE PIPE.CENGTH 5.0 F r  I OTHER PROTECTlOh /iinapA / c c k  //7& 

PROTECTIVE PfPE 0.0. 4% ;n C ! O J C ~  L ~ t + h  pad /a& 

DISTANCE ABOVE /BELOW ELEVATiCN 
GROUND SURFACE ( FT) 0 

3. I-- 

BEN TON I T E 

SAND [ I C - Z J  

GRAVEL t-lh 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREirOLE 

GWL AFTER INSTALLATION 

~~ ~ ~~~~ ~~ ~~ 

GROUND SURFACE 0.0 
BOTTOMOF PROTECTIVE PIPE 1 'I .e 

TOP 1.0 BOTTOM y g  .TOF 6CTTOrrl 

TOP 7.0 BOTTOM 4.5 TOP 2c T Tc7M 

TOP - BOTTOM - TO P 60TTOhI  

TOP d.Cs BOTTOM 4.5 TOP E! OT TO M 

9..5 F-f- 

9.5 Fr 

FILL MATERIALS: r o f -  0.0 
SwrFnu.  &,.,,.=,e tLp-  - .- . -- 

GROUT /SLURRY ' - - - - I m p  - BOTTOM 



MONITORING VELL, fY~T/ )L \ATION RECORD 

NOTES C W E N T S :  

m Z ; k D  SECTION: 
PERFORATION TYPE: S l o t s  
AVC. S I Z E  OF PERFORATIONS: 0.020 (In.) 
TOTAL PERFORATED AREA: 3.5 F t .  
NOTES/COHnENTS: 

- - . 
CASING DIAH.: 2.0 In. II 

O.D.: 2 5 /16  In. I .D.:  2.0 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

LENGTH OF 1ST P I P E  SECTION: 8.0 F t .  

COMMENTS 

SIZE:  FRW: N/A TO: N/A 
SIZE: U/A FRW: N/A TO: N/A 

OT--OU, 
w 

HINGED LOCKING COVER WITH P 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

BOTTOM OF BOREHOLE 
CWL AFTER INSTALLATION 

S A SENSITIVITY TEST PERFOG 

EMARKS - -  COMMENT AREA 

L F L ~  

0.0 
2.0 
4.0 
6.0 

ELEVATlOW 
MSL 

MARKS : TOP OF WATER BEARING ZONE AT 6.0 FT. BOTTOM OF WATER BEARING ZONE AT 

MMENTS: 
8.5 FT.  
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FERNALD R I / F S  - 
PROJECT NUMBER: 602 3.7 PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 1229 COORDINATES: NORTH 480,262.59 EAST 1,379,834.541 DATE: 05/01/89 

V I S U A L  CLASSIFICATION OF SOILS 

GROUND ELEVATION: 578.37 

ENGINEER/GE(KOGIST: E. TROLLINGER, C. 

GUL: D e p t h  N/A D a t e I T i m e  N/A DATE STARTED: 05/01/89 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 05/01/89 

D R I L L I N G  METHODS: MOBILE D R I L L  HSA 8" PAGE OF 

NA Hnu= 0 
a = D  IGP I I Br = 100-iiocpn 

17608 9 NATURAL GRAVEL F I L L ,  MEDIUM SIZE,  VET FRCU SURFACE UATER. 
05/01/89 19 8 

-0  I 1025 I 27 I I 

D S  
E 
P 
T 
H 

1.5 

B R S 
A D 1  L S  E l  U Y  T 
M A 1  O A  C N  S M  s REMARKS 
P T M  U M  O C  C B  F 
L E E  S P  V H  s o  
E L E E  L 

0 E R S  
N Y 

17607 9 NATURAL GRAVEL F I L L ,  MEDIUM SIZE,  VET FRCU SURFACE UATER. GP NA H w  0 ppn 
05/01/89 19 8 a = O  cpn 

1025 27 6r = 100-11ocpn 

a = O  
6r = 100-11ocpn 

17611 19 MEDIUM DENSE, YELLOUISH BROUN (10 YR 4/4) TO GRAY (10 YR 4/2) 
05/01/89 12 9 SANDY GRAVEL, UET FRCU SURFACE WATER. 

!.5 1 1030 1 12 1 1 

1.5 

! . O  

I 

17609 9 NATURAL GRAVEL F I L L ,  MEDIUM SIZE,  VET FRCU SURFACE WATER. GP NA Hnu= 0 ppn 
05/01/89 19 8 a = O  cpn 

1025 27 6r = 100-11ocpn 

17610 19 MEDIUM DENSE, YELLOUISH BROUN (10 YR 4/4) TO GRAY (10 YR 4/21 GU NA Hnu= 0 ppn 
05/01/89 12 9 SANDY GRAVEL, VET FROM SURFACE WATER. a = O  cpn 

1030 12 Br = 1 0 0 - i i o ~ p n  

:ST- IFF , rGRAY. ( . )0 .YRL '4 /1 ) - 'CLAY; 'TRACE OF F I N E  'GRAVEL, MEDIUM . 

VERY STIFF, GRAY (5  Y 4/21, CLAY, TRACE FINE GRAVEL, MEDIUM 
P L A S T I C ,  WET FROM SURFACE WATER. 

. .- . .  i.5 . -PLASTIC,  MOIST;-. . .  - 

.. i 

i.0 

I 

-..-17612:. " ~49: z-z--STIFF -GRAY.(lO-YR 4711 CLAY--TRACE.OF FINE. GRAVEI:,"MEDIW CL 1.75 Hnu= 0 ppn 

6r = 100-11ocpn 
.05/01/89- '<'?.I2 . 9 .." - '.PLASTfC,%'ET'FROM SURFACE UAfER. . . _ _  . .. . a = O  cpn 

1030 12 

1.0 

1.5 

ppn 17614 6 STIFF,  OLIVE GRAY ( 5  Y 4/3), CLAY, MEDIUM PLASTIC, MOIST. CL 1.75 Hnu= 0 
05/01/89 7 10 a = O  cpn 

1035 14 6r = 100-12ocpn 

ppn 17615 6 STIFF,  OLIVE GRAY (5 Y 4 / 3 ) ,  CLAY, MEDIUM PLASTIC, MOIST. CL 1.75 Hnu= 0 
05/01/89 7 10 a = O  cpn 

1035 14 6r = 100-12ocpm 
- 

1.0 

1.5 

17616 7 3  STIFF, YELLOUISH BROUN (10 YR 5/61, CLAY, TRACE SAND, MEDIUM CL 1.75 Hnu= 0 ppm 
05/01/89 17 10 PLASTIC, MOIST. a = O  cpn 

1043 26 6r = 80-100 cpn 

17617 13 STIFF,  YELLOUISH BROUN (10 YR 5/6), CLAY, TRACE SAND, MEDIUM CL 1.75 Hnu= 0 ppn 
05/01/89 17 10 PLASTIC, MOIST. a = O  cpn 

1043 26 6r = 80-100 cpn 

1.0 

i.5 

17618 13 S T I F F  YELLOUISH BROUN (10 YR 5/61, CLAY, TRACE SAND, MEDIUM CL 1.75 Hnu= 0 ppn 

17619 6 VERY S T I F F ,  LIGHT O L I V E  BROUN (5 Y 5 / 4 1 .  CLAY, LOU TO MEDIUM CL 3.5 Hnu= 0 ppn 
05/01/89 12 16 PLASTIC, MOIST. a = O  cpn 

05/01/89 17 10 PLASTIC, HOIST. a = O  cpn 
1043 26 6I' = 80-100 cpn 

1340 19 6r = 80-110 cpn 

' . O  

'.5 

17620 6 VERY STIFF,  LIGHT O L I V E  BROUN (5  Y 5/4), CLAY, LOU TO MEDIUM CL 3.5 Hnu= 0 ppn 
05/01/89 12 16 PLASTIC, HOIST. a .  = 0 cpn 

17621 6 VERY STIFF,  LIGHT O L I V E  BROUN (5  Y 5/4), CLAY, LOU TO MEOIUM CL 3.5 Hnu= 0 ppn 
05/01/89 12 16 PLASTIC, HOIST. a = O  cpn 

1340 19 6r = 80-110 cpn 

1340 19 . 6r = 80-110 cpll 

1.0 

ppn STIFF,  YELLOUISH BROUN (10 YR 5/61, S I L T Y  CLAY, LOU PLASTIC, CL 1.5 H w  0 17622 14 
05/01/89 16 7 HOIST. a = O  cpn 

1345 22 6r = 100-12ocpn 



PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1229 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,262.59 EAST 1,379,834.541 DATE: 05/01/89 

GROUND ELEVATION: 578.37 

ENGINEER/CEOLOGIST: E. TROLLINCER, C. 

GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 05j01/89 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 05/01/89 

DRILLING METHODS: M I L E  D R I L L  HSA 8" 

~ ~~ 

PAGE OF 

7 
STIFF, YELLOUISH BROWN (10 YR 5/6), S I L T Y  CLAY, LOW PLASTIC, CL 
I IOIST. 

. . . . . .  

18 -_ 

NO RECOVERY. 
. ............ . .  . .  - 

........ __ . .  
. - .__ 

si1 F F , YELL W'I S H " e k o i ~ N  ' c i  o -YR 5/6 j  ' 3 i  L T 3. CL-AY ;- TRACE- SAND .- .. -- :CL 
MEDIUM GRAVEL; . - -L~-PLAST-~ITY, ,  NOIST. -. . - :L; _i_ k .  - . ~  

. .  

1.0 Hnu= 0 PPI 
a = o  C P  ar = 80-100 CP 

NA Hnu= 0 PPI 
a = o  C P  Er = 80-100 CW 

D 
E 
P 
T 
H 

- 

.5 

S 
A D 1  
M A 1  

B 
L S  
O A  
W M  
S P  

L 
O E  
N 

14 
16 
22 

- 

P T l l  
L E E  
E 

17623 
05/01/85 
1345 

1.5 Hnu= 0 PPI 
a = o  C P  I Er = 100-120~p 

17624 
05/01/65 
1345 

14 
16 
22 I cL 

STIFF, YELLOUISH B R W N  (10 YR 5/61, S I L T Y  CLAY, LOU PLASTIC, 
-HOIST. 

PPI 1.5 Hnu= 0 
a Br = O  = 100-12ocm C P  I .o 

17625 
05/01 /89 
1415 

18 
20 
32 

18 
20 

- 

32 

NO RECOVERY. 

17626 
05/01/84 
.1415 

I I NO RECOVERY. 

... .. 

17627 
05/01/84 
1415 

18 
20 
32 

8 
6 
10- 

8 
6 
10 

- 

- 

.._ . 

. . . . .  . . . . .  
17628 

05/01/89 
' '1430- 

. . . . . .  

. . .  - _. . - . 
MEDIUM DENSE, CLAYEY SILTS, YELLOWISH BROWN (10 - -  50627 

05/01 /89 
1430 

--50628 - 
05/01/89 
1430 

8 
6 
10 -.. 

MEDIUM STIFF; GRAY ( 5  Y 5/11 CLAY; TRACE-COARSE-SANR-TRACE- 
MEDIUM GRAVEL E T .  - 

l8 I GRAY-BRWN (16 YR 5/21 CLAY I N  END OF S P O O N - -  

BOTTOM OF BORING 12.0 

NOTES: 
USED 15 I N .  LONG, 3-1N: I N  DIAMETER S P L I T  SPOON FROM 10.5 FT. TO 12.0 FT. AFTER 1ST ATTEMPT AT RECOVERY OF A SAMPLE 

SAMPLING I N  ACCORDANCE W I T H  ASTM STANDARDS, DESCRIPTION OF S O I L  COLOR BY MUNSELL COLOR CHART. 
FAILED. SAMPLES TAKEN FOR WnCO AT INTERVALS 0.0 - .5 FT., 2 - 2.5 FT., 5 - 5.5 FT., 10 - 10.5 FT., 15 - 15.5 FT. 

.- . . .  . .  

........ 

... 

... . . . . .  
. . . . .  .. . . .... - -. - -  -- . . .  ... . . . . . . .  

. . . . . .  .... 
-. 

- - - __ . . -. -. - 

.... . . .  . ..... 
. . .  .- ... .... . .  .~ 

- 

. . .  .... - - .  _ _ _ _ _  _ -  . .  



PlEZO 

d 
CASING SIZE (S) USED: 

J DRILLING FLUID (S) USED: 

FLUID N,/A FR@M TO - SIZE y / ~  FR@M - TC 
FLUID EJ/.4- FROM TO - SIZE N/! FROM - TC - - 

+ 

METER INSTALLATION SHEET 

PIEZOMETER NO. /a OAT€ OF INSTALLATION OS - 0 1  -89  

BOREHOLE DRILLING 

DRILLING METHOD I,,,. &&&4?-rn I TYPE CCBIT - Ij ,A ,  H o ~ o J  3kM A d  1 

TYPE &&,r,nt, p, c7nmek u 
DIAMETER OF P ~ F O R A T E O  SECTION J , U  ID. 
PERFORATION TYPE: 

RISER PIPE MATERIAL 5&d& 
RISER PIPE DIAMETERS: 

90 Pvc 

0.0. a %7 / /I-I .O. a.o/o 
LENGTH OF PIPE SECTIONS 9 , O  ff 
JOINING METHOD 5 C d  +U&. f lush ,,,A $: 

*reordcd 
P R O T E C T I O N  S Y S T E M  ~ - 

DISTANCE ABOVE /BELOW 
GROUNO SURFACE (Fr) 

TOP OF RISER PIPE d. 0 
GROUND SURFACE 0.0 

ITEM 

BOTTOM OF PROTECTIVE PIPE 2 . 5  
BOREHOLE FILL MATERIALS: _ _  __  - 

-cmurt TOP o , O F r  BOTTOM / . o w  

BEN TON I T E TOP / n ~ r  aOTTOM + , 7 n  

PIEZOMETER TIP i a . 4 F r  . 
BOTTOM OF BOREHOLE 12.0 FT 

I GWL-AFTER INSTALLATION I - 

I E L €VAT i ON 
0 

I CCF 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 
Y E S O  

4 F T  pan -̂ i o . 7  pT T D  t h ,  
S A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER7 NO R 

b d  
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. .  
, -  

, .  .. . .- . .  

MH) PACK: 
7.3 n. 

- , -  

S C A W :  
5.0 - n. 

. . . - . . . - 
. . ... 

TOP OF SCREEN: zo n 

m 

I /  

HaCHT 
FERNALD RVFS 

T O P f f P R O T E C T M W E U C W E R Z 5  INSTUTION DIAGRAM 

DEPTH 

CQIDJT. x 0  Fl. 



MONITORING WELL INSTALLATION RECORD 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: E. TROLLINGER/C. CRUBEDATE: 
11 /21/91 

m D  SECTION: 
PERFORATION TYPE: S l o t s  
AVC. S I Z E  OF PERFORATIONS: 0.020 (In.) 
TOTAL PERFORATED AREA: 5.0 F t .  
NOTES/CWENTS: 

SCRETTVE, FLUS 

os io i i89 
PROJECT NO. : 602.3.2 CHECKED BY : U.A. HERTEL DATE: 0 5 / 0 2 / 8 9  
BORING NO. : 1 2 2 9  N E COORDINATES: 480262.59, 1379834.5 
WELL NUMBER: 1 2 2 9  DATE OF INSTAL.: 0 5 / 0 1 / 8 9  

O.D.: 2 5 / 1 6  In. I.D.: 2.0 In. 
2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

LENGTH OF 1ST P I P E  SECTION: 9.0 F t .  

COMMENTS 

LE DRILLING 

NOTES COMMENTS: 

I I 
CASING TYPE : MONITORING PIEZOMETE 
CASING DIAM.: 2.0 In. I D  
CASING SIZE(S) USED: ( U n i t s  N/A) 
SIZE: N/A FROM: N/A TO: N/A 
SIZE:  N/A FROM: N/A TO: N/A 

MSL 

TOP OF RISER P I P E  2.0 F t .  
GROUND SURFACE 
BOTTOn OF PROTECTIVE P I P E  2.5 F t .  

580.16  
N/A 

)RATED SECTION 

GWL AFTER INSTALLATION 

1 ::; 
12.0 
12.0 

7 I d : o  
r l - E r j s : : i ~ : ~ M ~ L ~ ~ T : ~ ~ . V E L L  : i o  

1 
rl 

REMARKS - -  COMMENT AREA 

PEMARKS : WATER BEARING ZONE ENCOUNTERED FROM 10.7 TO 11.9 FT. AS NOTED ON 

:OMMENTS: 

BORING LOG. NOTE: SAMPLE ZONE 9 TO 10.5 HAD NO RECOVERY - POSSIBLE , 
UET SAND BEARING ZONE? 

27311 
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FERNP 

PROJ 
- 

602 3.7 

1260 

IN: 578.83 

ilST: C. GRUBE 

PROJECT NAME: FHPC R I / F S  2731 
COORDINATES: NORTH 479,755.59 EAST 1,379,915.71 DATE: 06/15/89 

GU: Depth N/A D a t e / T i m e  N/A DATE STARTED: 06/15/89 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 06/15/89 
IS: AUGER (HOLLOW STEW) PAGE OF 

B 
L s 
0 A 
W H s P 

L 
0 E 
N 

2 

1 

2 

3 

2 

2 

4 

4 

6 

7 

7 

8 

10 

7 -  
. 6  

ED PER 

R 
E l  
C I  
O (  
V I  

E !  
Y 

6 

6 

6 

4 

6 

3 

6 

6 

1 

6 

6 

4 

6 

6 

6 

ASTM STANDARD PENETUATIOY TEST. COLORS I D E N T I F I E D  USING W N S E L L  COLOR CHART. 

S 
U Y  
s n  
C B  
s o  

1 

T 
s 
F 

REMARKS 

HED. STIFF (10 YR 5/31 B R W N  GRAVELLY CLAY SOME SAND LOU 
PLASTICITY,  HOIST. 

CL 1.0 Hnu= 0 PP 
a = O  CP ar = 500 CP 

S T I F F  (10 YR 5/31 BROWN SANDY CLAY, SOHE GRAVEL, LOU 
P L A S T l  CITY, HO1 ST.  

- -  . .  

CL 1.0 Hnu= 0 PP 
a = O  C P  Br 2 4 0 - 2 6 0 ~ ~  

HED S T I F F  (2.5 Y 5/41 LIGHT O L I V E  BROUN SANDY CLAY, SOHE 
GRAVEL, H ~ D .  PLASTICITY, VERY HOIST. 

I 

CL 0.75 Hnu= 0 PP 
a = O  C P  ar = 1 8 o - 2 0 0 ~ ~  

HED DENSE (2.5 Y 5/61 LIGHT O L I V E  BROUN CLAYEY SAND TRACE OF 
F I N E  GRAVEL, VET. 

SC NA Hnu= 0 w 
a = O  C P  ar = 220-23Ocp 

DENSE (2.5 Y 5/41 LIGHT O L I V E  BROWN CLAYEY SAND, WET. PP SC NA H W =  0 
0 S O  C P  ar = 210-23Ocp 

.D R I / F S  

!CT NUMBER 

BOR I IG NUMBER: 

GRW 

ENGl 
- ID ELEVATI 

IEER/GEOLO 

D R l l  .ING METHC 

D 
E 
P 
T 
H 

- 

0.5 - 

1 .o 

S 
A D 7  
H A 1  
P T H  
L E E  
E 

18290 
06/15/89 1 0930 

1.5 Hnu= 0 PP 
a = O  CP I sr = 180-220cp ICL  I S T I F F  (10 YR 5/41 YELLOUISH BROUW SANDY CLAY, SOnE GRAVEL, LOU 

PLASTICITY,  M I S T .  

18291 , 06/15/89 
0950 

S T I F F  (10 YR 5/31 BROUN SANDY CLAY, SOnE GRAVEL, LOU 
PLASTICITY,  HOIST. 

1.5 - 

2.0 

18292 

0950 
061 t 5/89 

18293 

0950 
061 t 5/89 

0.5 H w  0 PP 
a = O  C P  I Br 1 8 0 - 2 0 0 ~ p  I C L  I SOFT (2.5 Y 5/41 LIGHT O L I V E  BROWN SANDY CLAY, SOME GRAVEL, 

HED. P L A S T I C I T Y ,  VERY HOIST. 
2.5 - 

3.0 - 

3.5 

18295 
06/15/89 

1000 

LOOSE (10 YR 5/61 YELCOUISH BROWN CLAYEY SAND TRACE OF F I N E  
GRAVEL, VET. 

PP 
a = o  C P  ar = 250-UOCP 

18296 
06/15/89 

1000 

SOFT (10 YR 5/41 Y E L L W I S H  BROWN SANDY CLAY TRACE OF GRAVEL, 
MEDIUM PLASTICITY,  VERY HOIST. 

PP 
a = O  C P  ar = 2 5 0 - 2 7 0 ~ ~  4.0 - 

4.5 

18297 
06/15/89 

1000 

SOFT (10 YR 5/6) Y E L L W I S H  BROUN AND (5 Y 6/1) GRAY MOTTLED 
S I L T Y  CLAY TRACE OF SAND, LOU PLASTICITY,  HOIST. 

0.25 Hnu= 0 PP 
a = O  C P  c L I  I ar = 2 5 0 - n o c p  

1 a298 
0611 5/89 

1003 

HED. DENSE (10 YR 5/41 
GRAVEL, WET. 

YELLOWISH BROUN CLAYEY SAND TRACE OF NA Hnu= 0 PP 
a = O  CP s c I  I ar = 2 4 0 - 2 6 0 ~  5.0 

18299 
06/15/89 

1003 
PP 

a = o  
VERY STIFF (10 YR 5/41 YELLOWISH BROWN, S I L T Y  CLAY TRACE OF 
SAND, LOU PLASTICITY,  HOIST. 
S T I F F  (5  Y 4/11 DARK GRAY S I L T Y  CLAY, SOME SAND, LOU 
PLASTICITY,  HOIST. 5.5 

18300 
06/15/89 

1003 

S T I F F  (5  Y 4/11 DARK GRAY S I L T Y  CLAY, SOME SAND, LOU 
PLASTICITY,  HOIST. 

1.25 Hnu= 0 PP 
a ar = O  = 240-26Ocp C P  c L I  I 5.0 

18301 
06/15/89 

1006 5.5 

PP 1.5 Hnu= 0 
a = O  C P  I ar = 220-230~p IFL I S T I F F  (5  Y 3/11 VERY DARK GRAY S I L T Y  CLAY TRACE OF SAND, LOU 

PLASTICITY,  HOIST. 
1.0 - 

7.5 

18303 
06/15/89 

1006 

S T I F F  (5  Y 4/21 OLIVE GRAY S I L T Y  CLAY SOME SAND, LOU 
PLASTICITY. MOIST. 

3.0 
NOTE 
SAnP 

- 
;: 
.ES COlLEC 

.. . .  
. .  

. .  
. .. 



PROJECT NUMBER: 602 3.7 
BORING NUMBER: 1260 

GROUND ELEVATION: 578.83 
ENGlNEER/GEOLOGIST: C. GRUBE 

18305 
06/ 15/85 

18306 
06/15/85 
1010 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 479,755.59 EAST 1,379,915.71 

GVL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 06/15/89 

DATE: 06/15/89 

D e p t h  N/A D a t e / T i m e  N/A DATE CWPLETED: 06/15/89 

U H O C  
S P V H  

1 E E  
0 E R S  
N Y 

D R I L L I N G  HETHODS: AUGER (HOLLOW STEH) 

8 DENSE (2.5 Y 5/4) LIGHT OLIVE BROW CLAYEY SAND SOnE GRAVEL, 

STIFF (2.5 Y 4/4) O L I V E  BROWN SANDY CLAY LOW PLASTICITY,  MOIST. 
6 WET. 

PAGE 

STIFF (2.5 Y 4/41 O L I V E  B R W N  SANDY CLAY LOU PLASTICITY , 
MOIST. 

CL I 1.2f 

REMARKS 1 
Hnu= 0 

Br = 210-230~pn 
Hnu= 0 
P = o  

NOTES: 
BOTTOM OF BORING 8 SAMPLING AT 9.0 FEET. 

SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS IOENTIFIED USING MUNSELL COLOR CHART. 
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- - ___ 

PIEZOMETER INSTALLATION SHEET 

BORING NO. /a(6(3 
PIEZOMETER NO. / 2 b  0 OAT€ OF INSTALLATION &/HI 84 

DRILLING METHOD ;,, 
DRILLING f LUlO (SI) . . -  

FLU10 El/A FRCIM - TO - 
FLUIO~, /A FROM - . TO -- 

TYPE C'F BIT 3.0 ,n ;!:/loa A - 6  - 
..I 

..-. CASING SIZE (SI USED: 
L SIZE N!A FROM - TC 

S l t E d ! ~  FROM - TC - 
PIEZOMETER OESCRI PTlON 

PERFORATICIN TYPE: -- - . -  

TOTAL PERFORATED AREA 

- sLoTs7~ z = b L - ~ =  -=-SCREEN=- 

AVERAGE SIZE OF PERFCRATICNS *-*= 

RISER PIPE MATERIAL sJl&& PIC 

RISER PIPE DIAMETERS: 

0.0. 2% ti, -1.0. =3*0/n 

LENGTH OF-PIPE SECTIONS 
JOINING METHOD ,Wdhpe - Clush avd 
thrdd 

- .  . ,  . . . . .. .. . . PROTECTION SYSTEM . . . . - - .. _ _  . . . . 

- 

TOP OF RISER PlPE ... . 

GROUND SURFACE 

BOTTOM OF PROTECTIVE -PIPE 

; 8OREHOLE FILL. MATE:R!A.LS: - -. .. .. . __ . 
. .  A - c e ; ; ; n + -  

BE N TO N I T E 
SAND 

GRAVEL- N/,4 
~ _ _ ~  ~ 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF 8OREHOLE 

-. 

--GWl--A F T ER-l N STALL AT ION -- - - 

OISTANCE ABOVE /BELOW E LEVAT I ON 
GROUND SURFACE ( W )  0 

B@TTOV l.0 TCP BOTTOM L 

aOTTOM 9.5 .TOP BOTTOM 

BOTTOM 9 0  TOP B C T T M  

BOTTOM - TOP BOTTOM 

BOTTOM 9,O TOP BOTTOM 
I 

WAS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES 0 
ITY TEST PERFORMED ON-THEIF~EZOMETER 7 Y E S O  NO 
J L L b Z r r  btauna ~ n n c  CL t 3 . 0  $Z 

OF 7mc ot 8..? t7. 
J 

f \ f , f Q  !-/m A :r\ (E-X-4C t3-A 
J C 9 . ' '  $ 

. .  

. .  
.. . . .  
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MONITORING WELL INSTALLATION RECORD 
1 1 /21/91 

~OJECT NAME: F e r n a l d  R I / F S  F IELD ENG./GEO.: C. GRUBE DATE: 06/15/89 
lOJECT NO. : 602.3-2 CHECKED BY : BO DATE: 07/02/89 
?RING NO. : 1260 N,E COORDINATES: 479E5.59, 1379915.7 
:LL NUWER: 1260 DATE OF INSTAL.: 06/15/89 

m O % k D  SECTION: 
PERFORATION TYPE: S l o t s  
AVG. SIZE OF PERFORATIONS: 0.020 (In.) 
TOTAL PERFORATED AREA: 5.0 F t .  
NOTES/CWENTS: 

.E DRILLING 

h; L m :  NONE NOTED 
NOTES COMMENTS: 

::: 
O.D.: 2 5 / 1 6  In. I.D.: 2.0 In. 
2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

LENGTH OF 1ST P I P E  SECTION: 

COMMENTS 

tOTECTION SYSTEM 

BELOW) 

HINGED PROTECTIVE COVER 

ITEM 
.__._--_.________-__-------- 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

E F I L I ~ V X R I A L S  .-___---__-.-______-________ 
B e n t o n i t e  P e l l e t s  

WELL 
4s A SENSITIVITY TEST PERFOR 

ZEMARKS - -  COMMENT AREA 

2.0 F t .  

2.6 F t .  
0 -0 

9.0 
9.0 
N/A 

ELEVATTDW 

580.40 
N/A 

USL 

EMARKS : TOP OF WATER BEARING ZONE AT 3.0 FT. BOTTCH OF UATER BEARING ZONE AT 
8.3 FT.  

2731 

_ _ _  . _  
WHENTS: 
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PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1276 

GROUND ELEVATION: 590.51 

PROJECT NAME: FMPC R I / F S  v 
COORDINATES: NORTH 482,052.32 EAST 1,381,885.01 DATE: 06/28/89 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 06/28/89 
1 

ENGINEER/GEOLOGIST: M. SLUSARSKI D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHODS: AUGER (HOLLOV STEM) 
I DATE COMPLETED: 06/28/89 

PAGE OF D 

. .  

.. 
. .  

B 

_-.. . 

. .  . ... .- - . 

.. . 

- 
D 
E 
P 
T -  
H 

S I :: R 

P T M  
L E E  

O E  
N 

R S  
Y - 

4.0 Hnu= 0 m 
a = o  cpn ar = 60-80 cpn 

0 6 / 2 8 / 8 9  
1010 1.5 - 

1.0 
06/28/89 Z7-r I cL 

VERY STIFF BROWN (10 YR 5/41 S I L T Y  CLAY, TRACE SAND, TRACE 
GRAVEL C.28 I N )  DRY. 

4.0 HW 0 m 
a = o  cpn 
6r = 60-80 cpn 

I I  NO RECOVERY. 
0 6 / 2 8 / 8 9  
1010 I .5 

6r = 60-80 cpn 

VERY S T I F F  BROW (10.YR 5/3) .SILTY CLAY, TRACE SAND, TRACE 
GRAVEL (.28 - .50 I N )  DAMP. 0 6 / 2 8 / 8 9  

06/28/89 

!.O - 

!.5 
. _  .. . 

NO RECOVERY. 7 . -. .-- 

-18646. ' -  12 I 06/28/89 
1015 5.0 - 

5.5 

STIFF,  B R W N  (10 YR 5/2) S I L T Y  CLAY, TRACE SAND, TRACE GRAVEL 
(.25 I N )  DAMP. - 

2.0 Hnu= 0 FP 
a = O  cpr 
t3r = 100-120cpr 

06/28/89 
1018 

CL .: 

- 
CL 

b.0 - 

h.5 - 

5.0 - 

5.5 

-18668I- . .  : 13 
06728/89 
1018 I 2.0 Hnu= 0 ppr 

a = o  cpr ar = 100-120cpr 

S T I F F  BROWN (1O.YR 5/2) S I L T Y  CLAY, TRACE SAND, TRACE-GRAVEL 
(.25 I N )  DAMP. 

2.0 Hnu= 0 PPI 
a = o  C P I  I Br = 100-120cpr 

S T I F F  B R W N  (10 YR 5/3) S I L T Y  CLAY, TRACE SAND, TRACE GRAVEL 
( -25 ! 1.0 I N )  DAMP. 06/28/89 

06/28/89 
1020 

CL 2.0 Hnu= 0 FP 
a = O  cpr 
6r = 100 cpr 

STIFF,  Y E L L W - B R W N  (10 YR 4/6) S I L T Y  CLAY, TRACE GRAVEL (.25 
-50 I N )  DAMP. 

CL ' STIFF,  YELLOW-BROWN (10 YR 4/6) S I L T Y  CLAY, TRACE GRAVEL (.25 - .SO I N )  DAMP. 
l8 I 2.0 Hnu= 0 ppr 

a = O  cpr ar = 100 cpr 

1 8 6 5 1  - -19 

1020 
06/28/89 

CL:' 

- 
CL 

2.0 Hnu= 0 ppr 
a = o  C P  fir = 100 cpr 

LSTIFF;LXELLOWZBRWK (10 YR'-4/6)-SIL-TY--CLAY,. TRACE-GRAVEL-4-.25 - .50 I N )  DAMP. 06728/89 

06/28/89 

6.0 - 

6.5 

2.0 Hnu= 0 

2.0 Hnu= 0 

6r = 100 cpl 

STIFF,  Y E L L W - B R W N  (10 YR 4/6) S I L T Y  CLAY, TRACE GRAVEL (.25 - .SO I N )  DAMP. 

CL S T I F F ,  YELLOW-BRWN (10 YR 4/6) S I L T Y  CLAY, TRACE GRAVEL (.25 
18 - .50 I N )  DAMP. 06/28/89 

1104 7.0 - 

7.5 

CL 

CL 

- 

06/28/89 
1104 

PPI a = o  C P  ar = 100 c p  1107 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING W N S E L L  COLOR CHART. 



BORING W E E R :  1276 

GROUND ELEVATION: 590.51 

COORDINATES: NORTH 482,052.32 EAST 1,381,885.01 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 06/28/89 

DATE: 06/28/89 

I ENGINEER/GEOLOGIST: M. SLUSARSKI D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 06/28/89 

2.0 HW 0 PPI 
a = O  C P  Br = 100 cpl  

2.0 Hnu= 0 PPI 
a = O  C P  Br = 100:120~pr 

FERNALD RI/FS - -  --. - . VISUAL-CLASSIFICATION OF SOILS 

PROJECT W E E R :  602 3.7 I PROJECT NAME: FMPC R I / F S  

D R I L L I N G  METHODS: AUGER ( H O L L W  STEM) I PAGE OF 

S 
U Y  

C B  
s o  

L 

s n  

10 S T I F F ,  GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL C.25 - .50 IN) 
DAMP. 

CL 2.0 Hnu= 0 PPI 
a = O  C P  I Br = 100 CP j.5 - 

p.0 

- 
13 c 

Br = 100 c p  

CL 

- 
CL 

18658 
06/28/89 

1107 

S T I F F ,  GREY (5 Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 - -50 IN) 
D M P .  

18659 
06/28/89  

1110 

10 S T I F F ,  GREY (5  Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 - .50 IN) 
DAMP. 

1.5 

11 S T I F F ,  GREY (5 Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 - .50 IN) 
DAMP. 

CL 

- 
CL 
, .. . .- 

2.0 Hnu= 0 

Br = 100 CP 

10.0 - 

10.5 

- 
15 2.0 16661 

06/28/89  
1110 

S T I F F ,  GREY (5 Y 4/1) S I L T Y  CLAY TRACE GRAVEL ( . 2 5  - .50 IN) 
DAMP. 

11.0 - 

1.5 

CL STIFF,-GREY-tS Y 411) S I L T Y  CLAY TRACE GRAVEL (.25 - .50 I N )  
DAMP. 

STIFF,- GREY (5  Y - 4 / 1 )  S I L T Y  CLAY TRACE GRAVEL (.25 - .50 I N )  
DAMP. 

CL 53215 
0 6 / 2 8 / 8 9  

1117 
C P  Br = 100 CP 

STIFF, 'GREY (5-'Y 4/1)-Sl tTY:CLAY -TRACE GRAVEL (.25 - .50 IF0 
DAMP. 

CL . .. . _ .  
PPI 
C P  Br = 100 CP 2.0 - 

44 S T I F F ,  GREY (5  Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 - .50 IN) 
DAMP. 

CL 

- 

PPI 
C P  Br = 1 0 0 - 1 2 0 ~ ~  2.5 - 

. 

3.0 

- 
47 -- 5 3 2 1 8  

06/28/89 
1351 

NO .RECOVERY. 

7 NO RECOVERY. 

- 
CL 

3.5 

8 S T I F F ,  GREY (5  Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 - .75 IN) 
DAMP. 

PPI 
4.0  

S T I F F ,  GREY ( 5  Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 - .75 IN) 
DAMP. 

CL 

- 
CL 

2.0 Hnu= 0 PPI 
a = O  C P  I Br = 1 0 0 - 1 2 0 ~ ~  4.5 

12 S T I F F ,  GREY (5  Y 4/11 S I L T Y  CLAY TRACE GRAVEL ( - 2 5  - .75 I N )  
OAMP . 

5.0 - 

5.5 - 

- 
4 STIFF, GREY (5  Y 411) SILTY CLAY TRACEGRAVEL (.25 ) DAMP. CL 

- 
ppr 
C P  

NOTES: 
SAMPLES WLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 
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PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 682,052.32 EAST 1,381,885.01 DATE: 06/28/89 

GWL: D\epth Y/A D e t e / T i m e  N/A DATE STARTED: 06/28/89 
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D 
E 
P 
T 
H 

- 

6.0 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

18 
STIFF,  GREY (5 Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 ) DAMP. CL 2.0 

S 
U Y  T 
s n  s 
C B  F 
s o  

L 

REMARKS 

Hnu= 0 

Br = 100 
06/28/89 

1413 

53225 7 

1413 I 06/28/89 
STIFF,  GREY (5  Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 1 DAMP. CL 2.0 

S T I F F ,  GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 ) DAMP. CL 2.0 

Hnu= D 

Br = 100 cpn 6.5 - 

7.0 
06/28/89 

1633 

12 S T I F F ,  GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL ( .25 ) DAMP. 

l8 I I cL I 2.0 

Hnu= 0 
2 = o  
Br = 100 cpn 7.5 - 

8.0 
06/28/89 

STIFF,  GREY (5 Y 4/1) SANDY CLAY S W E  GRAVEL (.25 . . . .  I N )  MOIST. CL 2.5 
. -... . .. . . 

~ __  .. ~~~-~ .. . -- -- - -. j. - __ _. . -- 
Hnu= 0 
2 = o  
Br = 100 c m  

Ynu= 0 
2 = o  
BI '  = 100 cpn 

9.0 - 

9.5 

15 I Gc I NA 

MEDIUM DENSE, GREY (5 Y 6/11 CLAYEY GRAVEL, GRAVEL-SAND-CLAY 
MIXTURE, YET. 

dnu= 0 
2 = o  
Br = 100 cpm 

GC NA - .  MEDIUM-DENSE, GREY (5-Y 4/11 CLAYEY GRAVEL, GRAVEL-SAND-CLAY _ _  . - - -  ,MIXTURE, WET .__--. - 
._ . 

dnu= 0 

5r = 100 cpn 

16 I GC I NA 

MEDIUM DENSE, GREY (5 Y 4/1) CLAYEY GRAVEL, GRAVEL-SAND-CLAY 
MIXTURE, WET. I 0.0 - 
.- . 

EOTTOn OF BORING 20.0 
. - -  NOTES: 

SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

.- . 
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FERNALD 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME FECLURL~ ' W - / G S  FIELD ENG./GEO. f l . + * ~ s q  DATE aZ&-ZW-es 
PRCJECT NC. box 3 7 . \  

BORING NO. \I>L 
CHECKED BY AU- DATE 7 / t ) % q  

0 

ITEM 

TOP OF RISER PIPE 

- 

PIEZOMETER NO. 1x76 DATE OF INSTALLATION 06-28. e4 

BOREHOLE DRILLING 

DISTANCE ABOVE /BELOW E L E VAT I ON 

2 .a #-hy7 -  7 .5%?. 3 I 

GROUND SURFACE (CT.  ) fi) (8) 

.. ._ 

.. . .  . . .  - 

~ RISER PIPE MATERIAL pqc 
~ 

. . . . .  . .  
. .  ' RI?ER, ( .  PIPE . .  DIAMETE.RS: . . .  . . . . .  .:, . . . . .  
. .  . . . . .  

0.0. ' -L%, tu' ' - 1 .  0. 2.0 i'a 

LENGTH OF PIPE SECTIONS 3.a ~7 . 10 .a F? 

JOINING METHOD T-tPE t = u c u  
TorJr T W G Z A b &  

OTECTION- SYSTEM 
RISER PROTECTIVE PIPE LENGTH 5.a CT 1 OTHER PROTECTlOh UidJca - & J C  1 

. .  . .  . . .  . .  . . . . . . . .  ... .. ' 

. .  

I I 0.0 I 390t3t 
GROUND SURFACE . _  

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F ILL  MATERIALS 1 

GROUTISLURRY c-L~) 
BENTON I T E 

SAND C O - ~ \  
' GRAVEL u ~ n  
PERFORATED SECT1 ON 
PIEZOMETER TIP 

TOP 0.0 BOTTOY 1 . 0  

TOP \.a BOTTOM t4,a 

TOP \+.a BOTTOM 20.6 
TOP - I BOTTOM - 

~~ 

.TOP 11.0 I BOTTOM u.o 

Z0.a 

5n.3 I 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
za .O 

THE PIEZOMETER FLUSHED AFTER INSTALLATION ? 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

Y E S O  
Y E S O  Nom NO na8 

REMARKS 



MONITORING UELL INSTALLATION RECORD 
11/21/91 

PROJECT NAME: F e r n a l d  R I / F S  F IELD ENG./GEO. : M. SLUSARSKI DATE: 06/28/89 
PROJECT NO. : 602.3.2 CHECKED BY : BD DATE: 07/02/89 
BORING NO. : 1276 N,E COORDINATES: 482052.32, 1381885.0 
UELL NUMBER: 1276 DATE OF INSTAL.: 06/28/89 

k 
PERFORATION TYPE: S l o t s  
AVG. S I Z E  OF PERFORATIONS: .020 (In.) 
TOTAL PERFORATED AREA: 4.8 F t .  
NOTES/COIOIENTS: 

CASING TYPE : PIEZWETER 
CASING DIAM.: 2.0 In. I D  
CASING SIZE(S)  USED: ( in  F e e t )  

S IZE:  4.2 F R M :  0.0 TO: 20.0 
SIZE:  N/A FRW: N/A TO: I / A  

R I  S m % :  pvc 

LENGTH OF 1ST PIPE SECTION: 3.0 F t .  

C M E N T S  

O.D.: 2 5 / 1 6  In. I.D.: 2.0 In. 
2ND P I P E  SECTION: 9.0 F t .  
3RD P I P E  SECTION: 10.0 F t .  

'ROTECTION SYSTEM 

O-ON ( - X N  

HINGED LOCKING COVER W P A D L  

ITEM 
- - - - _ - _ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _  

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

E F I L L  m A L S  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B e n t o n i t e  P e l l e t s  

. . . . . . . . . . . . . . . . . . . . . .  

GUL AFTER INSTALLATION 
I 

1AS A SENSITIVITY TEST PERFOR 

2.0 F t .  

3.0 F t .  
0.0 

0.0 1 .o 
1 .o 14.0 

17.0 20.0  
14.0 1 20.0 

REMARKS - -  COMMENT AREA 

OMMENTS: 

2738 
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'ROJECT NUMBER: 602 3.7 

30RING NUMBER: 1332 
;ROUND ELEVATION: 590.57 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 482,077.01 EAST 1,380,737.53 DATE: 07/30/89 

GUL: D e p t h  W/A D a t e / T i m e  N/A I DATE STARTED: 07/3D/89 
ENGINEER/GEOLOGIST: M. SLUSARSKI D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 07/30/89 

VERY STIFF, B R W N  (10 YR 5 / 2 )  S I L T Y  CLAY, SOME GRAVEL (.25 - 
1.0 I N )  DAMP. 

S 
U Y  
S M  
C B  
s o  

L 

CL 3.5 

3.5 

Hnu= 0 ppn 
a = O  cpn Br = i80-200~pn 
Hnu= 0 ppn 
a = o  cpn 6r = 180-200cpn 

V I S U A f T L A S S I F I C A T I O N  OF SOILS - - FERNALD R I / F S  

)RILLING METHOOS: AUGER (HOLLOU STEM) I PAGE 

REMARKS ri S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

R 
E l  
C I  
O (  
v t  

Y 
:: 

07/30/89 
1340 

I cL 

VERY STIFF, BROWN (10 YR 5/2) S I L T Y  CLAY, SONE GRAVEL (.25 - 
1.0 I N )  DAMP. 

NO RECOVERY. 
07/30/89 
1340 
07/30/891 19876 8 .  I 
1343 

NO RECOVERY. 

. _._ 

NO RECOVERY. 

STIFF, BRWN (10 YR 5/11 SILTY CLAY SOME GRAVEL C.25 - .SO I N )  CL 
DAMP. 
MOTTLED DK GREY (5  Y 4/11. 
NO RECOVERY. Z-p-l- 07/30/89 

NO RECOVERY. 

STIFF, OLIVE-GREY (5 .Y -4 /1 )  S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  CL 
DAMP. 
STIFF, YELLOW-BRWN (10 YR 5/3) SILTY CLAY SOME GRAVEL ( .25 - 
1.0 I N )  DRY. 

07/30/89 
1350 

I cL 
S T I F F  OLIVE-GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 IN) ,  
TRACE ORGANIC MATERIAL, DAMP. 

2.0 Hnu= 0 
a = O  
Br = ioo-18o~pn 

07/30/89 

19884 
07/30/89 
1350 

. -. . . . . . . . . .  - . . .- . . . . . .  . I  .- . _. . . . .  ......... . .  ... ...-* . . . . . . .  . . .  
.. - - .  . .  

. .  . .  

NO.RECOMRY. ... 

STIFF,  OLIVE GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL ( . 2 5  I N )  CL 
DAMP. 

6r = 100-2oocpn 

~r = 100-200~pn 
r 07/30/89 

- 
6 

STIFF,  OLIVE GREY (5  Y 4/11 S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  CL 
DAMP. 

'6 
STIFF, OLIVE GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  CL 
DAMP. 07/30/89 

1420 

I 

ST IFF ,- OLI VE--%REY-XS.-Y16/-1) 'SI L T Y X L A Y ,  TRACE SAND, -TRACE CL 
GRAVEL- ( - 2 S - I N )  DAMP. -. 

- .  
6.-. . 

I 
IOTES: 
W L E S  COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING MJNSELL COLOR CHART. 

. . . .  : i  



PROJECT NUMBER: 602 3.7 
BORING NUMBER: 1332 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 482,077.01 EAST 1,380,737.53 I DATE: 07/30/89 

B 
L 

GROUND ELEVAT ION : 590.57 GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 07/30/89 

ENGINEER/GEOLOCIST: M. SLUSARSKI D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 07/30/89 
DRILLING RETHODS: AUGER (HOLLOV STEW) PAGE 

D 
E 
P 
T 
H 

- 

8.5 - 

9.0 - 

9.5 - 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

OF I !/I 
R S  

S 
U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
7 19889 

07/30/89 
1420 

STIFF, OLIVE-GREY (5  Y 4/11 S I L T Y  CLAY, TRACE SAND, TRACE 
GRAVEL C.25 IN) DAMP. 

7 NO RECOVERY. 

STIFF,  OLIVE-GREY (5 Y 4/11 S I L T Y  CLAY, TRACE GRAVEL C.25 I N 1  
6 DAMP. 

I - 
CL 19891 6 

1422 
07/30/89 I 
19892 
07/30/89 
1422 

4 STIFF,  OLIVE-GREY (5 Y 4 / 1 )  S I L T Y  CLAY, TRACE GRAVEL (-25 I N )  
6 I DAMP. 

CL 2.0 Hnu= 0 
a = O  I 6r = 100-2oocpn 

-'4 NO RECOVERY .-. - -  I . . . . . . . .  . . . . . . . .  _ .  
- 
CL 19894- 

07/30/89 
1630 

S T I F F  YELLOU-BROW (10 YR 5/31, OLIVE-GREY.(S Y 4/11 MOTTLED, 
S I L T Y  CLAY, TR C.25 - .SO) GRAVEL, DAMP. 

2.0 Hnu= 0 
a = O  
6r = 100-180~pn 

3" 

I 
6- - 

I 
- NO RECOVERY. - 

I 
54337 6 

1432 I 07/30/89 
STIFF,  LIGHT BROVN (2.5 Y 5/21 S I L T Y  CLAY, DAMP. CL 

- 
CL 

2.0 Hnu= 0 
a = O  
6r = 100-1aocpn 

I 

STIFF,-LIGHT-BROVN-(2.5 Y 5 / 2 1  S I L T Y  CLAY, DAMP. 
6 - -  

.. _ _  07/30/89 
ar = ~ O O - ~ ~ O C ~ I  

1/89 
CL 

- 
CL 

2.0 Hnu= 0 
a = O  I 6r = 100-180cpn 

STIFF,  LIGHT BROUN (2.5 Y 5/21 S I L T Y  CLAY, DAMP. 
6 

VERY STIFF,  OLIVE-GREY (5 Y 4/11 S I L T Y  CLAY, DAMP. 
6 

13.5 27-P 07/30/89 

I 

2.5 lHnu= 0 m 

CL 

- 
CL 

2.5 

- 
2.5 k VERY STIFF,  OLIVE-GREY (5 Y 4 / 1 )  S I L T Y  CLAY, DAMP. 

6 

VERY STIFF,  OLIVE-GREY (5 Y 4/11 S I L T Y  CLAY, DAMP. 
6 

07/30/89 
1637 =--r 07/30/89 ~r = 100-200cpn 

07/30/89 E L  STIFF, OLIVE-GREY (5  Y 6/11 S I L T Y  CLAY, TRACE GRAVEL (.25 f N )  
6 I DAMP. 

CL 

- 

2.0 Hnu= 0 
a = O  
6r = 100-2oocpn 

I %% COLLECTED AS PER ASTH STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING WNSELL COLOR CHART. I 

. ._  . . . . .  . .  .I . . 



FERNALD R I / F S  VISUAL CLASSIFICATION-OF'SOILS .. 

BORING NUMBER: 1332 

GROUND ELEVATION: 590.57 

COORDINATES: NORTH 482,077.01 EAST 1,380,737.53 DATE: 07/30/89 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 07/30/89 

- 
D 
E 
P 
T 
H 

- 

16.0 - 

16.5 - 

17.0 - 

17.5 - 
- 

18.0 - 
-. 

18.5 - 

19.0 - 

19.5 - 

20.0 - 

S 
A D 1  
H A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U H  
S P  

L 
O E  
N 

S 
U Y  
s n  
C B  
s o  

L 

T 
s REMARKS 
F 

5 
STIFF, OLIVE-GREY (5 Y 4/11 S I L T Y  CLAY, TRACE GRAVEL ( -25  I N )  
DAMP. 
MEDILIM DENSE, OLIVE-GRAY (5 Y 4/11 SILT-SAND MIXTURE, UET. 

5 

I 

MEDIUM DENSE, OLIVE-GRAY (5 Y 4/1) SILT-SAND HIXTURE, VET. 

MEDIUM DENSE, OLIVE-GREY ( 5  Y 4/11 S I L T  SAND MIXTURE, TR 
GRAVEL (.25 I N )  UET. 

PROJECT NUMBER: 602 3.7 I PROJECT NAME: FMPC R I / F S  - 1  

I ENGINEER/GEOLOGIST: I(. SLUSARSKI I D e p t h  N/A Date/Time N/A I DATE COMPCEkD: 0 7 / 3 0 3  

I D R I L L I N G  METHWS: AUGER (HOLLOU STEM) 1 PAGE OF 1 8 R S  

STIFF, OLIVE-GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL ( -25  I N )  
5 I DAMP. 

2.0 Hnu= 0 
a = o  c L l  I 6r = 100-2oocm 

1 I I 
2.0 H n u =  0 

a = O  
sn c L I  2.0 I ~r = 100-200~pn Z T  07/30/89 

5 4 3 4 7  14 

1 4 5 2  I 07130189 = o  cpn 6r = 100-180cpn 

MEDIUM DENSE, OLIVE-GRAY ( 5  Y 4/11 SOnE SAND, SAND-CLAY . .  - 
6 . I .  

-- I-- - _ItfXTUR- - -  t 
a = o  
6r = 1 0 0 - 1 8 O c ~  

- 2  - .  , : I  

MEDIUM DENSE, OLIVE-GREY ( 5  Y 4/11 POORLY GRADED FINE SAND, 
5 . WET. 

Br = i oo -18o~pn  

5 4 3 5 0  

1 4 5 8  
07130189 

6 

7 STIFF, OLIVE-GREY-CS Y-4/1) S I L T Y  CLAY.TRACE GRAVEL <.25 I N )  5 1 DAMP. _- a = o  
61 = 1 0 0 - 1 8 O c p n  

I 

8 STIFF, OLIVE-GREY (5  Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  
I DAMP. a = o  Br = i oo - iao~pn  

BOTTOM OF BORING 20.0 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

. _ . . -  
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- 4  ,-/- 

ORILLINC METHOO *>- \%A L C i Q  TYPE @F BIT 2 3 ,  -J \bc-At,;-- h,c=r, 

DRILLING FLUID (S) USED: CASING SIZE (SI USED: 
FLUID FR@M - TO - S I Z E 4  15T> FRCIM TC c; 
FLUID - i l l  FROM - TO SIZE - / A  FROM - TC - - 

i 

TYPE A G ~ ~ A G ; ~  

- DIAMETER OF-PERFORATED SECTION> =, ,- 1% 

PERFORATICIN TYPE: - - - -  

.SCOTS HOLES- 0 SCREEN 0 
AVERAGE SIZE OF PE4FCRATICNS -oLa 
TOTAL PERFORATED AREA 4 3 C-: 

ITEM 

TCP OF RISER PIPE 

-GROUND SURFACE--- _.. 
BOTTOM OF PROTECTIVE --PIPE 

BOREHOLE FILL MATERIALS: 
+ f ? W T / f t t t R R Y  c~ ' -4Ldr 

8E NTON I T E 
SAND (i0-L) 
GRAVEL N ~ A  

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE A8OVE /BELOW E L E VAT I C N 
GROUND SURFACE ( 7 7  1 0 1 

I 

2 2  1 - 
0.0 I 

' 



MONITORING UELL INSTALLATION RECORD 
11 171 I O 1  

m: NONE NOTED 
NOTES COMMENTS: 

..,-., _ .  
OJECT NAME: F e r n e l d  RI /FS  FIELD ENG./GEO.: M. SLUSARSKI DATE: 07/30/89 
OJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
RING NO. : 1332 N.E COORDINATES: 482077.01. 1380737.5 

E % ! Z N ? L A L & ~ 7  
CASING TYPE : PIEZOMETER 
CASING D I M . :  2.0 In. I D  
CASING SIZE(S)  USED: ( i n  F e e t )  

S IZE:  4.2 FROM: 0.0 TO: 20.0 
SIZE:  N/A FROM: N/A TO: N/A 

m O : i & D  SECTION: 
PERFORATION TYPE: S l o t s  
AVC. S I Z E  OF PERFORATIONS: .020 (In.) 
TOTAL PERFORATED AREA: 4.8 F t .  
NOTES/COMMENTS: 

OTECTION SYSTEM 

: ; : m : ; : i  : pvc 
O.D.: 2 5/16 In. I.D.: 2.0 In. 

LENGTH OF 1ST P I P E  SECTION: .4 F t .  
2ND P I P E  SECTION: 4.8 F t .  
3RD P I P E  SECTION: 10.0 F t .  

COMMENTS 

ITEM 
- - - - - - - - - - - - - -_____-_______  
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

- - - - - - _ - - _ _ _ _ - - _ - - - - - - -  

GWL AFTER INSTALLATION 

s THE 
S A SENSITIVITY TEST PERFOR 

v 
GROUND SURFACE 

2.2 F t .  

2.8 F t .  
0.0 

20.0 
20.0 
N/A 

EMARKS - -  COMMENT AREA 

MARKS : USED 2 - 80 L B  BAGS OF 10-20 SAND FROM 13.0 FT. TO 20.0 FT. USED 7 - 
USED 1/2 

MMENTS: 

5 GAL BUCKETS OF BENTONITE PELLETS FROM 1.0 FT. TO 13.0 FT. - 94 LB. BAG CEMENT FROM 0.0 FT. TO 1.0 FT. 

2731 

.- -. . -  . ._. 
, . .  . . .  ._ 

, - > -  . .  . . .  . . . .  . .. . . . .  . ?  . . . .  
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PRCJECT NC. - 
BORING NO. 

PROTECTIVE PIPE O.D. 4 %5 I -  

PIEZOMETER INSTALLATION SHEET 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( 7 7  ) 

Y 
PIEZOMETER NO. \233 DATE OF INSTALLATION G% -to -Ef  

EL €VAT ION 
0 

BOREHOLE DRILLING 

L .$ 

TOP C; 2. BOTTOM \.a 

TOP \ BOTTOM -1:: 

DRILLING FLUID (SI USED: 

PIEZOMETER DESCRIPTION 

TC? BOTTOM 

.TOP BOTTOM 

TYPE T c € h  14 C= iC- Q 

DIAMETER OF PERFORATED SECTION 2.3 \-. ~ ' b  

PERFORATION TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS .OL: 
TOTAL PERFORATED AREA 5.c GT 

RISER PIPE MATERIAL P d c  

- PROTECTION SYSTEM 

ITEM 

TOP OF RISER PIPE 

I GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
m T  / S-I&RRY CL-*-\-L~ 

BE NTON I T E 

SAND (-ta-L~\. 
d 

GRAVEL w l A  

I PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE e 

I GWL AFTER INSTALLATION . 

0.0 I 

TOP -. 

BOTTOM\Q,~ I TOP 1 BOTTC'M 

BOTTOM - I TOP I BOTTOM 

TOP '.:. I I BOTTOM io.\ I TOP I BOTTOM I 

"'4s THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES N O m s a  
4s A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER 7 Y E S O  NO 

. . .. 

109.1 1 .w 
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I.-- 

.' 
BORING NUMBER: 1-47 COOROIN, 

sx.s.0.7 ELEVATION: 
I 

-_. . 

OCSCRIPTIOM R E M A R U S  

-3 

4.- 

L 
- .  

Q 
i 

2 2 

?.2 

(-. 

G 

- 

6 -  . 
6r= - 

- 
... : 

3. 
. . .  ... ... . - .--. . .- . -. .- . - . 

.. , I  
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VISUAL CLASSIFICATION OF SOILS k-': I L E  
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SILLING ME1 
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R n  

'Z. 3 I 

r I. 
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VISUAL CLASSIFICATION OF SOILS 27311 FERNALD R I / F S  

I PROJECT NUMBER: 602 3.7 I PROJECT NAME: FMPC R I / F S  I 

GROUND ELEVATION: 585.47 

ENGINEER/GEOLOGIST: M. SLUSARSKI 

.. 

GUL: D e p t h  W/A D e t e / T i m e  N/A DATE STARTED: 08/09/89 

D e p t h  Y/A D e t e / T i m e  N/A DATE COMPLETED: 08/09/89 

r B O R l N G  NUMBER: 1347 I COORDINATES: NORTH 481,151.60 EAST 1,379,994.631 DATE: 08/09/89 I 

I 

D 
E 
P 
T 
H 

- 

0.5 - 

1 .o - 

1.5 - 

2.0 - 

2.5 - 

3.0 - 

3.5 - 

4 . 0  - 

4.5 - 

5.0 - 

5.5 - 

6.0 - 

6.5 - 

7.0 - 

7.5 - 
Si0 
7 

T 
S 
F 

2.5 

2.5 

2.5 

2.5 

REMARKS 

Hnu= 0 PPn 
a = O  cpn Br = 900 cpn 

H w -  0 ppn 
a = 0-  cpn Br = 900 cpn 

Hnu= 0 ppn 
a = O  cpn ar = 400 cpn 

a = O  cpn ar = 400 cpn 
PPn Hnu= 0 

VERY STIFF,  BROWN (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE GRAVEL (.25 - 
-7'5 I N )  DAMP. 

CL 

VERY STIFF, BROWN (IO YR 514)  SILTY CLAY, TRACE GRAVEL. C.25 - 
.E I N )  DAMP. 

CL 

NO RECOVERY. - -  _ _  - 
- 

V E R Y  S T I F F ,  BROWN (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE GRAVEL C.25 
IN) DAMP. 

CL 

VERY STIFF,  BROUN (10 YR 5/41 S I L T Y  CLAY, TRACE GRAVEL (.25 
I N )  DAMP. 

CL 

2.0 Hnu= 0 PPn 
e = O  cpn Br = coo cpn 

DRILLING METHODS: AUGER ( H O L L W  STEM) I PAGE OF I - 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

5 

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

S 
U Y  
S M  
C B  
s o  

L L 
O E  
N - 
3 I 

~~~ ~ ~~ ~ 

VERY STIFF, B R W N  (10 YR 5/41 S I L T Y  CLAY, TRACE GRAVEL (-25 - CL 
.SO I N )  TRACE ROOTLETS/ORGANIC MATERIAL, DAMP. 

50203 
08/09/89 
0954 

4 
2 

VERY STIFF,  B R W N  (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE GRAVEL (.25 - 
-50 I N )  TRACE ROOTLETS/ORCANIC-llATERIAL, DAMP. 

CL I -  ZT- 08/09/89 
NO RECOVERY. 

- 
6 
- 
5 

50206 
08/09/89 
0958 

. .  50207 
08/09/89 
0958 

6 
5 

- 
. . .  

-. - . .  ........ r 06/09/89 ~- 
. . . . . . .  . . -  - . . - .. , - ... - . . . . .  .-_ . 

. . . .  
. .  

.- 
50209 . 
08/09/89 
1000 

10 . 
5 Br = 400 

. .  

. . .  

..... 

5 
2.0 Hnu= 0 

/gr 4000 

VERY STIFF,  BROWN (10 YR 5/41 S I L T Y  CLAY, TRACE GRAVEL C.25 
I N )  DAMP. _ _  

10 NO RECOVERY. 

- I cL 

VERY STIFF,  BROUN (10 YR - 5/41 S I L T Y  CLAY, TRACE GRAVEL C.25 
I N )  DAMP. 

-. ... 

2.0 Hnu= 0 
a = O  
Br = 400 cpn 

08/09/89 

50214 
-08/09/89 
1003 

. - . . _. . . . .- - 

.... . .- 
. . . . . .  . . . . . .  

- - .  . 
NO RECOVERY. 

~ . . .  -- -. - ~ . ~ . ~ .  

NO RECOVERY. 
08/09/89 
1029 T 08/09/89 

NO RECOVERY. 

NO RECOVERY. 
08/09/89 
1029 I T 08/09/89 6 

- 
I cL 

VERY STIFF,  BROW (2.5 Y 4/4) S I L T Y  CLAY, TRACE GRAVEL (.25 
I N )  DAMP. 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING WNSELL COLOR CHART. I 
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PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1347 

GROUND ELEVATION: 585.47 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 481,151.60 EAST 1,379,994.63 D7irE": 'Bsh9/89 

GUL: D e p t h  N/A D e t e / l i m e  N/A DATE STARTED: 08/09/89 

a41 

ENGINEER/GEOLOGISl: M. SLUSARSKI D e p t h  N/A D a t e / T i m e  N/A 

DRILLING METHODS: AUGER ( H O L L W  STEM) 
I DATE COMPLETED: 08/09/89 

PAGE OF 

VISUAL CLASSIFICATION OF S O I L S  . . - . . .. . FERNALD R I / F S  

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

NO RECOVERY. I 
50221 13 

oa109m 
3.5 I 1033 I VERY S T I F F  BROWN (2.5 Y 4/41 S I L T Y  CLAY, TRAVE GRAVEL (.25 - 

-75 I N )  D h P .  
I 

VERY STIFF,  BROUN (2.5 Y 4/41 S I L T Y  CLAY, TRAVE GRAVEL (.25 - 
.E I N )  DAMP. 

- 
10 

I 

NO RECOVERY. 5 0 2 2 3  
o a i 0 9 m  

10.5 1033 
- L,VERY.STfFF'  BROUN-(2.5 Y 4/4) S I L T Y  CLAY,' TRACE GRAVEC--(:25 
6 .50 I N )  D A P .  a = O  

6r = 400 cpn 
~ 

VERY STIFF,  BROUN (2.5 Y 4/61  S I L T Y  CLAY, TRACE GRAVEL C.25 - 
. 5 0  I N )  DAMP. a - 0  

fir = 400 cpn 

VERY STIFFj 'BROUN (2.5 Y 414) S I L T Y  CLAY, TRACE GRAVEL C.25 - 
.SO I N )  DAMP. 

. . -54636- 
08/09/89 

12.0 1043 

5 VERY S T I F F  BROUN (2.5 Y 4/41 S I L T Y  CLAY, TRACE GRAVEL C.25 - 
VERY STIFF,  GREY (5  Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 I N )  
-50 IN) D A ~ P .  " 1 DAMP. ._ _. - 

5 VERY STIFF,  BROWN (2.5 Y 4/4) S I L T Y  CLAY, TRACE GRAVEL C.25 - 
.SO I N )  DAMP. 
VERY STIFF,  GREY ( 5  .._ Y 6/11 S I L T Y  CLAY TRACE GRAVEL (.25 I N )  
DAMP. 13.0 

5 4 6 3 9  6 

13.5 1 0%81'891 
I NO RECOVERY. 

J-z 08/09/89 

- 
3 VERY STIFF,  GREY (5  Y 4/1) S I L T Y  CLAY TRACE GRAVEL (.25 I N )  

Mol ST. 

5464 1 
08/09/89 

1054 

VERY STIFF,  GREY ( 5  Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 I N )  
m s i .  

14.5 - 

15.0 

5 4 6 4 2  
08/09/89 
1054 

NO RECOVERY. 

54643 3 

15.5 I %?"'J VERY STIFF,  GREY (5 Y 411) S I L T Y  CLAY, TRACE GRAVEL C.25 I N )  
6 I O M P .  

I I 

NOTES: 
S h P L E S  COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING HUNSELL COLOR CHART. I 

B 70 



GROUMD ELEVATION: 585.47 

EMGIMEER/GEOLOCIST: M. SLUSARSKI 

GUL: D e p t h  N/A D a t e / T i m e  M/A DATE STARTED: 08/09/89 
D e p t h  W/A D a t e / T i m e  N/A DATE MMPLETED: 08/09/89 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B R 
L S  E 1  
O A  C N  
Y M  O C  
S P  V H  

L E E  
0 E R S  
N Y 

54644 
08/09/891 1349 

2 VERY STIFF, GREY (5 Y 4 / 1 )  S I L T Y  CLAY, TRACE GRAVEL C.25 I N )  
16 I DAMP. 

54644 
08/09/89 
1349 

2 VERY STIFF, GREY (5 Y 4 / 1 )  S I L T Y  CLAY, TRACE GRAVEL C.25 I N )  
6 DAMP. 

54646 
08/09/89 
1355 

4 VERY STIFF, GREY (5 Y 4/11 SAMD CLAY-SILT MIXTURE WET. 
6 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 0 9-4 
PROJECT NUMBER: 602 3.7 I PROJECT MANE: FMPC R I / F S  

k? u P Y J L  

BORIMG MUMBER: 1347 I COORDINATES: MORTH 481,151.60 EAST 1,379,994.631 DATE: 08/09/89 

a 

a 

a 

_ _ _ ~  

D R I L L I M G  METHODS: AUGER (HOLLOU STEM) I PAGE OF - 
D 
E 
P 
T 
H 

- 

16.0 

REMARKS 

Br = 400 CP 

16.5 - 

17.0 - 

17.5 

54645 MO RECOVERY. 
08/09/89I 1349 I I l l  

2.0 Hnu= 0 ppn 
a = O  cpn I Br = 400 cpn I C I  
Br = 400 cpn 

54647 VERY STIFF, GREY (5 Y 4/1) SAND CLAY-SILT MIXTURE WET. 
08/09/891 1355 16 I 
54648 5 VERY STIFF, GREY (5 Y 6/11 CLAYEY S I L T ,  WET. 
08/09~89~ 1355 16 I 2.0 Hnu= 0 ppn 

a = o  cpn I fir 400 cpn M L l  18.0 - 

18.5 

54649 10 VERY STIFF, GREY (5 Y 4/1) CLAYEY S I L T ,  WET. 
08/09/89I 1402 16 I 
54650 VERY STIFF, GREY ( 5  Y 4/1) SAND-CLAY MIXTURE, WET. 
08/09/89) 1402 16 1 2.0 Hnu= 0 ppn 

a = o  cpn I Br = 400 cpn s c /  19.0 
~~ ~ ~ 

54651 VERY STIFF, GREY (5 Y 4/11 SAND-CLAY MIXTURE, WET. 
08/09/891 1402 16 I ppn 

a = O  cpn Br = 400 cpn 19.5 
54652 VERY STIFF, GREY ( 5  Y 4/1) SAND-CLAY MIXTURE, WET. 
08/09/891 1402 l4 (6 1 2.0 Hnu= 0 fw 

u = o  cpn I Br = 400 cpn s c I  20.0 

BOTTOM OF BORING 20.0 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 
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I '  

FIELD ENG./GEO. - S L . ~ \ A Q ~ ~ ~  DATE CJQ-W-S~ 
i PRCJECT NC. LOL 3 7 ,  \ CHECKED BY &.'*'DATE 6/\7( 6q 

PROJECT NAME f€whA zz 
BORING NO. 1.347 
PIEZOMETER NO, \ ~ 4 ' r  DATE OF INSTALLATION 08 -09- 6'3 

BOREHOLE DRILLING 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( 7 7  1 ITEM 

TOP OF RISER PIPE 7- .n 

FLUID - )A FROM - TO - SIZE 4 ; z ~ - a  FROM C, a ; TC 2;. <-T 

SIZE - I ; L  FROM TC - - TO - FLUID h t ( z I  FROM - 

E L E VAT I 0 N 
0 

PIEZOMETER OESC R I PTlON 

TOP \ . s  

TOP 

TOP - 
TOP G,, z 

BOTTOM e 2 'TOP BOTTOM 

BOTTOM ~ , . . 3  TOP BOTTPM 

BOTTOM J 
TOP BOTTOM 

BOTTOM \<,.e TOP BOTTOM 

~ p- 
~ ~ ~ _ _ p  

GROUND SURFACE 

- BOTTOM OF PROTECTIVE PIPE - 

20.3 

La. ;; 

p~ ~ ~ _ _  _ _ ~ ~  ~ - 

-BOREHOLE F ILL  MATERIALS : 
GROUT/SLURRY 

BENTONITE 

SAND ( \G -L) 
GRAVEL 

PERFORATE0 SECTION 

4 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

TOP 0.2 I BOTTOM 

I 1 

AS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 



MONITORING UELL INSTALLATION RECORD 
I I 171 101 ..,- .,.. 

PROJECT NAME: F e r n a l d  R I / F S  F IELD ENG./CEO.: M. SLUSARSKI DATE: 08/09/89 
PROJECT NO. : 602.3.2 ’ CHECKED BY : 6. DUNNING DATE: 08/17/89 
BORING NO. : 1347 N.E COORDINATES: 481151.60. 1379994.6 
E L L  - N I ~ ~ E R :  1347 DATE OF INSTAL.: 08/09/89 

LE D R I L L I N G  

CASING TYPE : PIEZOMETER 
CASING DIAH.: 2.0 In. I D  
CASING SIZECS) USED: ( in F e e t )  

SIZE: 4.2 FROM: 0.0 TO: 20.0 
SIZE: N/A FROM: N/A TO: N/A 

I I 

UELL DESCRIPTION 

I I 

PERFORATION TYPE: S l o t s  
AVG. S I Z E  OF PERFORATIONS: .020 (In.) 
TOTAL PERFORATED AREA: 10. F t .  
NOTES/COCU(ENTS: 

O.D.: 2 5/16 In. I.D.: 2.0 In. 

2ND P I P E  SECTION: .2 F t .  
3RD P I P E  SECTION: 1.8 F t .  

LENGTH OF 1ST P I P E  SECTION: 10.0 F t .  

COMMENTS - - -  

PROTECTION SYSTEM 

t. 0-N (* N b m ,  BELOU) 

HINGED LOCKING COVER U/ PAD OC 

REMARKS : MATERIALS USED: 10-20 SAND: 3.5 - 8.0 LB. SACKS, BENTONITE PELLETS: 

COMMENTS: 
3 - 5 GAL. BUCKETS, CEMENT: 1 /2  - 94 LE. BAG, UATER: 40 GAL. 

2738 

.. . .. 
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RVFS 
VISUAL CLASSIFICATION (IF SOILS 

)AILLING ME' 

1 - 1  2 
f 
ul 
ul 
U 
Y 

DESCRIPTION R E M A R K S  

8 

I2 

0 
.. .. . 

.. . .- 

3 _ .  
_. . 





OESCRlrrlOn 

SAA 

Nri 

. .  
-, >- .. . 

R E M A R K S  

! 
HZY : 



. .  

.. .. . 

GC MA Hnu= 0 ppn 
a = o  cpn Br = 500 cpn 

8 MEOIUW DENSE (10 YR 4/61 DARK YELLOUISH BROUN CLAYEY GRAVEL. 
5 ~ 02:;E90 

1625 

554% 12 NO RECOVERY. 

1625 

55497 12 NO RECOVERY. 

1625 

55498 10 VERY S T I F F  (10 YR 4 / 4 1  DARK YELLOWISH BROWN CLAYEY GRAVEL. 

' 06/26/90 0 

06/26/90 0 

GC NA Hnu= 0 ppn 
a = O  cpn 

1628 Br = 410 cpm 

GC NA Hnu= 0 ppn 
06/26/90 6 a = o  cpn Er = 410 cpn 

06/26/90 6 

55499 8 VERY S T I F F  (10 YR 4 / 4 )  DARK YELLOWISH BROWN CLAYEY GRAVEL. 

1628 

55500 10 NO RECOVERY. 

1628 
06/26/90 0 

5 5 5 0 1  5 VERY STIFF (10 YR 3/21 VERY DARK GRAYISH BROWN CLAYEY GRAVEL. GC NA Hnu= 0 m 
06/26/90 6 a = o  cpn 

1630 Br = 510 cpn 

GC NA Hnu= 0 ppn 
06/26/90 6 a = o  cpn 

1630 Br = 510 cpn 

06/26/90 0 

VERY S T I F F  ( IOYR 3/21 VERY DARK GRAYISH BROWN CLAYEY GRAVEL. 
- -  

5 5 5 0 2  9 

55503 10 NO RECOVERY. 

1630 

5 5 5 0 4  5 MEDIUM STIFF, (10 YR 5/3), BROUN CLAY, SOME GRAVEL (SMALL AND CL <1 Hnu= 0 m 
6 BROKEN UP). a = o  cpn 

1635 ar = 400 cpn 
06/26/90 

55505 6 NO RECOVERY. 

1635 

55506 4 

1635 

06/26/90 0 

NO RECOVERY. 
- - _  06/26/90 - 0 

55507 6 VERY SOFT, (10 YR 3/6) DARK Y E L L W I S H  BROWN CLAY (SILTY) .  CL <.25 Hnu= 0 m 
a = o  cpn 

1639 fir = 340 cpm 

55508 2 VERY SOFT, (10 YR 3/6) DARK YELLOWISH BROWN CLAY (SILTY) .  CL <.25 Hnu= 0 ppn 
06/26/90 2 a = o  cpm Br = 340 cpn 

06/26/90 0 

06/26/90 6 

1639 

55509 3 NO RECOVERY. 

1639 

55510 1 NO RECOVERY. 

1646 
06/26/90 I - -  0 

1 

FERN4 

PROd 

BOR I 

G R a  

- 
- 

ENGl 

OR11 

0 
E 
P 
T 
H 

7 

- 

0.5 

1 .o - 

1 .5 

2.0 - 

2.5 

3.0 

3.5 - 
- _- 

4 . 0  

4.5 - 

5 .O 

5.5 - 

6.0 

6.5 - 

7.0 

7.5 - 
. .  

8.0 - 
MOTES: 
SAHPLES COLLECTED PER ASTM STANDARD PENETRATION. COLORS I D E M T I F l E O  USING HUNSELL COLOR CHART. 1 

- - _ _ _  - _ _ _ _  - -  

1 ... 



. -  V I S U A L  CLASSIFICATION OF SOILS . . . .  - . .  FERNALD R I / F S  

PROJECT NUMBER: 602 3.7 
BORING NUMBER: 1523 

k 0w.u  PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 479,406.88 EAST 1,379,945.37) DATE: 06/26/90 
- ~~~ ~ 

GROUND ELEVATION: 574.67 
ENGINEER/GEOLOGIST: J. MASON 

WL: Depth N/A Date/Time N/A DATE STARTED: 06/26/90 
Depth N/A Date/Time N/A DATE COMPLETED: 06/27/90 

S 
U Y  

C B  
s o  

L 

s n  

CL 

CL 

n L  

n L  

n L  

n L  

T 

F 
s 

2.0 

2.0 

NA 

NA 

NA 

NA 

55519 
06/27/90 
0820 
55520 
06/27/90 
0820 

4 
6 

3 
2 

I PAGE OF D R I L L I N G  METHODS: U I E  45 AUGER R I G  - 
D 
E 
P 
T 
H 

REMARKS 

06/26/901 55511 10 
1646 

NO RECOVERY. 

8.5 

06/26/90l 55512 2 - I o  
1646 

NO RECOVERY. 

9.0 - 

9.5 
IW 0 ppn 
I ;r = o  = 460 cpn cpn 

06/26/901 55513 16 
1718 

STIFF, 10 YR 5/6, Y E L L W I S H  BROWN S I L T Y  CLAY (SOME GRAVEL), 
E T .  

NO RECOVERY. 

10.0 - 

9.5 - 

10.0 

~~ 

NO RECOVERY. 
06/26/90 
1718 . 

NO RECOVERY. 
06/26/90 

06/26/90 
1723 

10.5 - 

11.0 

S T I F F  (10 YR 5/6) YELLOWISH BROW S I L T Y  CLAY, WET. Inu= 0 ppn 
I = o  cpn ir = 460 cpn 

06/26/90I 55517 I o  
1723 - 

NO RECOVERY. 

- _. . . - - .. - - . . 11.5 

06/26/90l 55518 10 

1723 

NO RECOVERY. 

12.0 

m 
cpn 

Inu= 0 
I = o  ,r = 350 cm 

LOOSE, -10 YR 5/2 GRAYISH BROWN CLAYEY S I L T ,  WET. 

12.5 - 

13.0 

LOOSE, 10 YR 5/2 GRAYISH BROWN CLAYEY S I L T ,  WET. IhJ= 0 ppn 
I = o  cpn lr = 350 cpn 

06/27/901 55521 10 

0820 

NO RECOVERY. 

13.5 - 

14.0 

- 
3 

6 
MEDlW DENSE (10 YR 5/3) BROWN CLAYEY S I L T ,  VET. Inu= 0 ppn 

I = o  cpn ,r = 400 cpn 

55522 
06/27/90 
0845 

m 
cpn 

Inu= 0 
I = o  ,r = COO cm 

06/27/90l 55523 16 

0845 

MEDIW DENSE (10 YR 5/31 B R W N  CLAYEY S I L T ,  WET. 

14.5 - 

15.0 

NO RECOVERY. 

LOOSE 10 YR 5/2 GRAYISH B R W N  CLAYEY S I L T ,  S W E  GRAVEL, UET. 55525 

0850 15.5 - 

. .  



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.7 PROJECT HAME: FMPC R I / F S  

BORING NUMBER: 1523 COORDINATES: NORTH 479,406.88 EAST 1,379,945.37) DATE: 06/26/90 

GROUND ELEVATION: 574.67 I GWL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 06/26/90 

D 

_. 

I DATE COMPLETED: 06/27/90 ENGINEER/GEOLOCIST: J. llASON D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHODS: CUE 45 AUGER R I G  PAGE OF 

S 
U Y  
S M  
C B  
s o  

L 
S P  

E 

lo I No RE-RY- 

55526 
06/27/90 

55527 
06/27/90 

8 NO RECOVERY. 
0 

8 MEDIUM DENSE 10 YR 5 / 2  GRAYISH BROW SAND, POORLY GRADED, VET, 
6 S W E  S I L T ,  SOME CLAY. 

SP 

- 
SP 

55528 
06/27/90 

17.0 I 0900 

W D I U M  DENSE-10.YR 5 / 2  GRAYISH BROWN SAND, POORLY GRADED, VET, 
W E  S I L T ,  SOME CLAY. a = O  

6r = 400 
I I 

11 I I .NO RECOVERY.. - - - _  55530 
06/27/90 

OOOO . .  Io I - 
18.0 

t1 
' /90 . . .  

LOOSE 10 YR 5 /2 ,GRAYISH BROWN SANDY S I L T ,  SOME GRAVEL. 
. - . . .  .. . . . .  - 7- - -15 . ,  I . _, : - _.. . 

NA Hnu= 0 ppn 
a = O  cpn 
6r = 380 cpn 

.. . 
i_ L 

. .. . .  

. - 
NO RECOVERY. 

10 - 1  - -__ 
55532 

06/27/90 
19.0 0905 

--%G- 
I I 

7 1  1 NO RECOVERY. 

19.5 
06/27/90 

0905 

55534 
06/27/90 

20.0 I 0905 

5 lo 1 NO RECOVERY. I I I 

- -  . BOTTOM OF BORING 20.0 

NOTES: 
BOTTOn OF BORING AT 20.0 FT.  SAMPLING ENDED AT 20.0 FT. 
SAMPLES COLLECTED PER ASTH STANDARD PENETRATION. COLORS IDENTIFIED USING MUNSELL COLOR CHART. 

. ._ _.. . . .  - . . ,  . . 
_. . .. . .  

. . - ._ . . . . -. . . _ .  -. - - .  ---.. - - .  ._ . ... "_ _ _  

. . . .- - . . 

. . . ._- . _ .  . -- . - - 
. ._ .. - ... . .  . 



PIEZOMETER INSTALLATION SHEET 
PROJECT NAME FMQc R c / ~ s  FIELD ENG./GEO. J M4ISQhr 
PRCJECT NC. &a 3.7.1 CHECKEDBY 

A U 6 a  - - DRILLING METHOD A,UGZWL ( t3rd TYPE OF BIT 

DRILLING FLUID (s) uSEO: &A CASING SIZE (S) USED: n/A 
FLUID E/A FROM N A  TO # A  SIZE KA FROM N A  TC N A  
FLUID Af4 FROM &'A TO SIZE Ni=i FROM M I  TC # A  

+ 

PIEZOMETER NO. l s z - 5  OATE OF INSTALLATION 6 - 27- 9 0  

. :- 

. -- 

RISER PIPE MATERIAL ScW. i /o ?VC 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( E )  ITEM 

' /.6 L.7 * 
GROUND SURFACE 0.0 
TO? OF RISER PIPE 7 , j . . , L  - 

I 

I . ~ ~ - u  - 
- - -  - 

BOTTOM OF - BOREHOLE 

GWL AFTER INSTALLATION MOT M€ASdR€?a 
__-  ----- . -  



WlALuTIo)( DATE: 6 - 2 7  - 00 7' FERNALD RVFS I-- 

SU4D PACK: 

- .  - . .  . & F T . .  

- .  . 



MONITORING UELL INSTALLATION RECORD 
1 1 / 2  1 /91 

DJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: J. MASOU DATE : 06/27/90 
BJECT NO. : 602-3-2 CHECKED BY : E. TROLLINGER DATE: 07/03/90 
RING NO. : 1523 N,E COORDINATES: 479406.88, 1379945.3 
LL NUMBER: 1523 DATE OF INSTAL.: 06/27/90 

-0E;kD SECTION: 
XRFORATION TYPE: S lo t s  
4VG. SIZE OF PERFORATIONS: .O20 (In.) 
lOTAL PERFORATED AREA: 10 F t .  
YOTES/CWENTS: 

NOTES COHMENTS: 

O.D.: 2 3 /8  In. I.D.: 2 In. 

2ND P I P E  SECTION: 2 F t .  
3RD P I P E  SECTION: N o t  N o t e d  

LENGTH OF IS1 PIPE SECTION: 10 F t .  

C W E N T S  

TYPmFEI 
IS CASING 
CASING TYP 

'kA%i iY?:  NO 
! : PIEZOMETER 

CASING D I M . :  2 In. I D  
CASING SIZE(S) USED: (Units N/A) 

S IZE:  N/A FROH: N/A TO: N/A 
SizEI  N ~ A  FRGI N ~ A  rol N ~ A  

)TECTION SYSTEM 

LOCKING, HINGED LID WITH P A L ~  

B e n t o n i t e  P e l l e t s  

#::ED ._ - -_- - - - . -___-____- . - -  SECT i o N  

IOTTOn OF BOREHOLE 
iUL AFTER INSTALLATION 

WELL FL- 
i A S E N S I T I V I T Y  TEST PERFOR 

:MARKS - -  COMMENT AREA 

1.8 F t .  

2.8 F t .  
0.0 

N/A 
20.0 

20.0 
20.0 
N/A 

576.90 
#/A 

554.4 
554.4 I N/A 

lARKS : PIEZOnETER WAS SET I N  T H I S  LOCATION ON BOB GALSRAITH'S DIRECTION, THIS 
WILL BE THE ONLY ON SET FOR THESE BORINGS 1519-1523. 

2731 

nas 
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VISUAL-CUSSIFIUTlON OF SOILS -. - ____. 
FERNALD R I / F S  Q a  
I PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R l / F S  

. , " W  I 
BORING NUMBER: 1645 

CROWD ELEVATION: 582.2 

ENGINEER/GEOLOClST: 1. S U A N W  

COORDINATES: NORTH 481,583.25 EAST 1,379,060.26 DATE: 09/11/90 

CVL: O e p t h  N/A D r t c / T I m e  N/A DATE STARTED: 09/11/90 

D e p t h  .N/A D s t e / T l a r e  N/A DATE COIPLETED: 09/12/90 

ii . -. . *  . , 
.. . . . .  . 

D R I L L I N G  METHODS: CABLE-TOOL 
0 

PACE 1 OF 2 - 
R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y - 

12 

- 

18 

- 

18 

- 
. .. 

18 

- 

18 

- 

18 

- 

18 

- 

18 

- 

18 

- 

18 

- 

I 

SOFT, Y E L L W I S H  B R W N  (10 YR 5/4), SAND-CLAY-SILT MIXTURE, 
SOME GRAVEL AND COBBLES, SLIGHTLY MOIST. 

F IRM VERY DARK GRAY (10 YR 3/11, CLAYEY SlLT,  SOME GRAVEL AND COBBLES, SLIGHT PLASTICITY, TRACE OF SAND, DRY. 

FIRM, MOTTLED DARK YELLOWISH BROWN (10 YR 6/6) S I L T Y  CLAY, 
S W E  GRAVEL, LW PLASTICITY,  DRY TO SLIGHTLY MOIST. 

- __ 
FIRM, MOTTLED DARK Y E L L W I S H  BROWN (10 YR 4/6) S I L T Y  CLAY, 

SOFT, Y E L L ~ I S H  BRWN (IO YR 5/6), SILT-CLAY MIXTURE, TRACE OF 
SOME GRAVEL L W  PLASTICITY,  DRY TO SLIGHTLY MOIST. 

SAND, LW TO MEDIUM PLASTICITY,  MOIST. 

SOFT, Y E L L W I S H  B R W N  (10 YR 5/6), SILT-CLAY MIXTURE, TRACE OF 
SAND, LOU TO MEDIUM PLASTICITY,  MOIST. 

S 
U Y  T 
s n  s 
C B  F 
s o  

L 

REMARKS 

SU .25 
HW 0.0 ppn 
a = O  cpn 
0r = 200-300cpn 

HW 0.0 ppn 
a 0 0  cpn Br = 200-zsocpn 

ML .E 

CL 1.0 
Hnu= 0.0 ppn 
a = O  cpn ~r = iso-zsocpn 

CL 1.0 
Hnu= 0.0 ppn 

B r  = 100-22Scpn 
CL .SO a = o cpn 

CL .SO 
H w  0.0 
a = O  cpn 
0r = i50-200cpn 

O S  
E 
P 
T 
H 

1.5 

3.0 

6.5 

6.0 

7.5 

9.0 

10.5 

12.0 

13.5 

15.0 

B 
A D 1  1 5  
M A 1  O A  
P T M  u n  
L E E  S P  
E 1 

O E  
N 

33063 3 
09/11/90 5 

0912 8 

33064 7 
09/11/90 10 
0915 13 

33065 5 
09/11/90 8 
0918 11 

. . _  - .. 
'-33066 ~ - - 4  - 
09/11/90 9 
0926 13 

33067 5 
09/11/90 5 

0937 5 

33068 4 
09/11/90 3 
0966 3 

33069 2 
09/11/90 5 
0953 10 

33070 10 
09/11/90 11 
1608 13 

33071 18 
09/11/90 22 
1411 23 

33072 11 
09/11/90 12 

1512 12 

SOFT, YELLOWISH BROWN (IO YR 5/6), SILT-CLAY MIXTURE, TRACE OF 
SAND, LOW TO MEDIUM PLASTICITY,  MOIST. 
VERY SOFT, DARK Y E L L W I S H  BROWN (D10 YR 4/61 CLAYEY S I L T ,  
TRACE OF SAND, SLIGHT PLASTCITY, WET. 

CL .So 
Hnu= 0.0 ppn 

ML c.25 a = 0 cpn ~r = 200-270cpn 

NOTES: 
ALL SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. SAMPLE COLORS I D E N T I F I E D  USING HUNSELL COLOR CHARTS. I 

VERY SOFT, DARK YELLOWISH B R W N  (10 YR 6/61 CLAYEY S I L T ,  TRACE 
OF SAND SLIGHT PLASTICITY,  WET. 

PEBBLES, LOU PLASTICITY,  DRY TO SLIGHTLY MOIST. 
HARD, M ~ T T L E O  YELLOWISH BROWN (IO YR 5/61, SILTY CLAY, SOME 

ML e.25 
Hnu= 0.0 ppn 

Br = 150-250cpn 
CL 3.0 a = 0 cpn 

HARD MOTTLED Y E L L W I S H  BROWN (10 YR 5/61, S I L T Y  CLAY, SOWE 
PEBBLES, LOU PLASTICITY,  DRY TO SLIGHTLY MOIST. -- - _ _  

HARD, MOTTLED YELLOWISH BROWN (10 YR 5/6), S I L T Y  CLAY, SOME 
PEBBLES LOU P L A S T I C I T Y  DRY TO SLIGHTLY MOIST. 
IRON STAINING IN TRANSI~ION ZONE AT 12.7 FT. 
H 

CL 2.25 
Hnu= 0.0 ppn 
a = O  cpn Br = i50-200cpn 

CL 2.25 
Hnu= 0.0 ppn 

CL 3.0 a = 0 cpn 
BI' 150-2ZOcpn 

HARD, DARK GRAY (2.5 Y 4/01 S I L T Y  CLAY, SOME GRAVEL AND 
PEBBLES, LW PLASTICITY,  MOIST. 

CL 3.0 
Hrw= 0.0 ppn 
a 0 0  cpn Br 8 100-200~pn 



PROJECT NUMBER: 602 3.2 

m I N G  NUMBER: 1645 

;ROUND ELEVATIOII: 582.2 

INGINEER/GEOlOGIST: M. SUANSOU 

PROJECT NAIIE: F W C  R I / F S  

COORDINATES: NORTH 481,583.25 EAST 1,379,060.26 DATE: 09/11/90 

CVL: Depth N/A Date/TiPw Y/A DATE STARTED: 09/11/90 

Depth N/A Oate/Tlmt N/A DATE t M P L E T E D :  09/12/90 

) R I L L I N G  METHODS: CABLE-TOOL PAGE 2 

19.5 

33110 
09/11/9( 

1544 
......... 

FERNALO R V F S  V I S U A L  C U S S I F I C A T I O I I  OF SOILS 

REMARKS i - 
T 
S 
F 

- 
3.5 

- 
1 .o 

- 
0 . s  

- 
1 .o 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
B 
1 s  
O A  
U M  
S P  

1 
O E  
Y - 
18 
20 
21 
- 

10 
9 
8 
- 

12 
13 
15 .-. .>. , , . .  - 
5 
7 
8- 

- 
R 
E l  
C N  
o c  
V H  
E E  
R S  
Y - 

18 

- 

18 

- 

9 

- - 

12 
. .  - 

16 

- 

18 

- 

17 

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E .  

C l  

_I 

ML 

- 
ML 

- 
C L  

HARD, DARK GRAY (2.5 Y 4 / 0 )  S I L T Y  CLAY, S W E  PEBBLES, TRACE OF 
GRAVEL, LOU PLASTICITY,  SLIGHTLY MOIST. HW 0.0 ppn 

a = O  cpn 
6r = 200-28ocpn 

FIRM, GRAY (2.5 Y 5/0) SAND-SILT-CLAY MIXTURE, SOME PEBBLES, 
VERY SLIGHT PLASTICITY,  WET. 33074 

09/ 1 1 /9C 
1541 

a 0 0  
6I' = 80-150 cpn 

18.0 

FIRM, GRAY (2.5 Y 5/01 
LIMESTONE COBBLE, -. LOU f0 MEDIUM PLASTICITY,  MOIST TO Et. 

SANDY CLAYEY S I L T ,  SOnE PEBBLES 

a = O  
6r = 100-1socpn 

. - . .  - .  . 
_-I __. .- - . .  ... 

F ~ R M , - G R + Y ' ( ~ . $  Y WO), S'icrY CLAI,-SO~E SAND, TRACE OF 
. .  ....... - 5 > i  . -  - ... . .  

PEBBLES, LW PLASTICITY,  MOIST. . .: . 
2 - 

. . . . . .  . . . .  . . . . . . . . . . . .  . . . . .  :. . . .  

- ....... 
.- . . . .  

331 11 

21 .o 
a = O  
6T = 120-180cpm 

CL 1.5 
33112 

09/ 12/9( 
. 1349- 

15 
18 

- 20 
- 

21 
23 
19 

FIRM OLIVE GRAY (5 Y 5/2), S I L T Y  CLAY, SOnE PESELES AND GRAVEL, LW TO MEDIUM PLASTICITY, SLIGHTLY MOIST. Hnu= 0.0 
a = O  
6r = 120-15ocpn 

22: 5 
I- CL 2.0 

~ 

HARD GRAY (5 Y S / l ) ,  S I L T Y  CLAY, SOnE PEBBLES, TRACE OF SAND, 
LW ~LASTICITY, SLIGHTLY MOIST. 

1 I 

CL 

- 

3.0  

- 

- .  
16 
19 
24 
- 

HARD, .GRAY (5  Y 5/11, CLAY, SOnE S I L T  AND GRAVEL, LW TO 
MEDIUM PLASTICITY,  SLIGHTLY MOIST. 

BOTTOM OF BORING 25.5 
- _  

NOTES: 
A L L  S O I L  SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. SOIL  COLORS I O E N T I F I E D  USING W N S E L L  COLOR CHARTS. 

... .- - . . . . . . . . . . .  
1- __ -__ -__. ...... - -_ . - . - 

. _. 
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FERNALD 
RVFS 

PIEZOMETER INSTALLATION SHEET I 

PIEZOMETER NO. 16q DATE OF INSTALLATION Q - I Z - 5 0  

BOREHOLE DRILLING 

DRILLING FLUID (SI USED: 

PIEZOMETER OESCRlPTlON 

CASING SIZE (S) USEO: 

S I Z E \ o , u Z &  F R W  TC Z i . C r r  

TC - SIZE FROM - J 

~ ~~ ~~ - 

PROTECTLON SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5 h- OTHER PROTECTION HwG1:O Coc-luG 
PROTECTIVE PIPE 0.0. t O - 3 5  1"- L I O  couvq ,J\t* QhhWIC 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERlACS 1 

GROUT /SLURRY uu*- UJCO 

BENTON IT€ 

SAND 

GRAVEL 

PERFORATE 0 SECTION 

- PIEZOMETER f t p  
BOTTOM OF BORWOLE 

GWL AFT€R INSTALCATION 

OISTANCE ABOVE /BELOW I EL E VAT 10N 
GROUNO SURFACE ( F T )  0 

0.0 ... I 
~~ r - 1.c 

. .  1 I 
-- B@TTO!4 E.'/A TCP BOTTOM 

BOTTOM . G . 0  .TOP BOT TOM 

BOTTCM . BOTTOM 7b.c TOP 

BOTTOM J/A TOP BOT TOM 

BOTTOM 23.0 TOP BOTTOM 1 

~ 

c 



. '. 

L r 



.- 

W 



APPENDIX B 
WELL CONSTRUCTION INFORMATION FOR THE 2000-SERIES MONITORING 

NETWORK 



a 

a 

2 

a 

WELL 2008 



FEHNALU 
A V F S  

VISUAL CLASSIFICATION OF SOILS 
/ c r-5 7 3 . 2  JECT NUMBER: 66% PROJECT NAME: /v\ p 

ING NUMBER: 208 COORDINATES: DATE. 

GWL: Oepth Daterrime DATE STARTED 03110I 8 8 
DATE COMPLETED. Oepth DatelTime 

PAGE I OF 5 
t I I I . 
EN G I N E E R /G E 0 LOG IS T. 

DRILLING METHODS. Cab le - G o  I 

LI 

- 

RCMARKS 



2731 VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION REMARKS 

.-. 
. . *,. 



27311 VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: p e RSC 1F s \ 3 2  - JECT NUMBER: 60% 
INGNUMEER: COORDINATES: DATE. 

ELEVATION: GWL: Depth Dateflime DATE STARTED 69/20 8 
ENGINEERIGEOLOGIST: h u h  Depth Dateflime DATE COMPLETED: 

PAGE OF g 
I - -Cct b k  f"00 1 

- 
50 
50 

Lt 
YQ 
46 

REMARKS 

'B= 190 I 545 



L - I  

DE SC A I PT I ON 

LC 

REMARKS 



D 

m3n 
VISUAL CLASSIFICATION OF SOILS 

A q F S  7-2- 2 ROJECT NUMBER: GO 2 PROJECT NAME: f)7p 
ORING NUMBER: 208 COORDINATES: DATE: 

E LE VAT1 ON : GWL: D e p t h r q S ?  Date/Tim%3/3& 1~ DATE STARTED: 03 )zO)Q 8 

OESCR lPTl ON 

J 

R E M A R K S  



~~ 

FERNALD R I / F S  

BORING NUMBER: 2008 I COORDINATES: NORTH 480,661.42 EAST 1,378,918.03 

GROUND ELEVATION: I GWL: D e p t h  N/A D a t e / T i m e  N/A 

VISUAL CLASSIFICATION OF S O I L S  

DATE: OY/25/%" 

DATE STARTED: 03/20/88 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FHPC R I / F S  1 

ENGINEER/GEOLOGIST: M. GOLDBERG 
- 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 03/28/88 

D R I L L I N G  HETHOOS: CABLE-TOOL PAGE 1 OF 

08242 
03/20/88 

1520 
3.0 

6 
7 
11 

08244 
03/20/88 

1540 
6.0 

3 
4 
4 

08806 
03/21/88 

1430 
9.0 

4 
8 
8 

08807 
03/21/88 

1435 
10.5 

6 
9 
10 

08808 
03/21/88 

1440 
12.0 

7 
9 
10 

08809 
03/21/88 

1445 
13.5 

10 
10 
9 

08810 
03/21/88 

1500 
15.0 

2 
. 3 4 

- 
R 
E 
C 
0 
V 
E 
R 
Y 
- 

12 

- 

9 

- 

6 

- 

11 

- 

18 

- 

10 

- 

14 

- 

14 

- 

14 

- 

16 

- 

- 
S 

U Y  
S H  
C B  
s o  

L 

CL 

VERY S T I F F  DARK YELLOWISH BROWN SILTY CLAY (IOYR, 4/6), DRY. CL 

- 
ML 

Hnu= 2 ppn 
a = o  cpn Br = 270 cpn 

-J-q-f 03/20/88 8 

MEDIUM S T I F F  Y E L L W I S H  BROWN CLAYEY S I L T  (lOYR, 5/41, DRY. 0.5 
Hnu= 2 ppn 
Q = o  cpn 
6r = 250 cpn .'.:"!1""/ Br = 240 cpn 

S T I F F  DARK YELLOWISH BROWN SANDY CLAY (lOYR, 5/41, MOIST. CL 

SHELBY TUBE. 
08805 

03/20/88 
1645 

7.5 

LOOSE YELLOWISH BROWN SAND (IOYR, 5/81, WET, TRACE S I L T  SP 

- 
SP LOOSE YELLOWISH BROWN SAND ( l O Y R ,  5/81, WET, TRACE S I L T .  

CL S T I F F  DARK GRAY CLAY (SY, 4/11 WITH SAND AND S I L T .  1.5 
Hnu= 0 ppn 
a = o  cpn Br = 200 cpn 

S T I F F  DARK GRAY S I L T  ( S Y ,  4/11 W I T H  SAND, TRACE CLAY, WET. ML 

- 
CL 

- 

Hnu= 0 

PPn 
MEDIUM S T I F F  DARK GRAY CLAY ( S Y ,  &/I), TRACE S I L T ,  MOIST. 

NOTES: 
PENNSYLVANIA D R I L L I N G  CO. DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. BACKGROUND MEASUREMENTS. WATER USED = 600 

GALLONS. COLORS VIA MIJNCELL COLOR CHART. 



FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  
n 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  i 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: M. GOLDBERG 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 03/20/88 
D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 03/28/88 

5 
U Y  T 
S M  S REMARKS 
C B  F 
s o  

1 

ML 1.5 
Hnu= 0 ppn 
a = o  cpm Br = 200 cpn 

Hnu= 0 ppn 
a = o  cpn Br = 210 cpn 

ML 1.5 

i 

CL 2.0 
Hnu= 0 ppn 
a = o  cpn Br = 210 cpn 

CL 2.0 
Hnu= 0 ppn 
a = o  cpn or = 210 cpn 

CL 

CL 

2.5 
Hnu= 0 ppn 
a = O  cpn Er = 210 cpn 

Hnu= 0 m 
a = o  cpm Br = 180 cpn 

2.0 

CL 2.0 
Hnu= 0 wm 
a = o  cpn Br = 180 cpn 

CL ' 4 .0  
H w  0 m 
a = O  cpn Br = 190 cpn 

i 
- 
BORING NUMBER: 2008 I COORDINATES: NORTH 480.661.42 EAST 1,378,918.031 DATE: 03/20/88 

B 

D 

B 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 2 OF i - 
D 
E 
P 
T 
H 

- 

16.5 - 

18.C - 

19.( - 

20.: - 

22.( - 

23.! - 

25.( 

- 
R 
E I  
C N  
o c  
V h  
E E  
R S  
Y - 

18 

- 

18 

- 

12 

- 

12 

- 

10 

- 

12 

- 

12 

- 

a 

- 

12 

- 
14 

- 

18 

- 
18 

- 
18 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
D A  
Y M  
S P  

L 
D E  
N - 
5 
7 
6 
- 
6 
7 
10 
- 

- 
13 
13 
15 
- 
7 
7 
9 
- 
5 
6 
9 
- 
4 
6 
10 

_____ 

MEDIUM S T I F F  DARK GRAY S I L T Y  CLAY (5Y, 4/1), TRACE SAND AND 
S I L T ,  WET. 0881 1 

03/21/88 
1510 

~~ 

MEDIUM S T I F F  DARK GRAY S I L T Y  CLAY (5Y .  4/1), TRACE SAND AND 
GRAVEL, UET. 08812 

03/21/88 
1535 

SHELBY TUBE. 

S T I F F  DARK GRAY S I L T Y  CLAY (5Y, 4/1), TRACE GRAVEL, MOIST. 

08813 
03/21/88 
1650 

08814 
03/22/88 
0855 

~~ ~~ 

STIFF DARK GRAY CLAY (SY, 4/11, TRACE GRAVEL, DRY. 
0881 5 
03/22/88 
0900 

08816 
03/22/88 
0925 

VERY S T I F F  DARK GRAY CLAY ( 5 Y ,  4/11, TRACE GRAVEL, MOIST. 

0881 7 
03/22/88 
0940 

VERY S T I F F  DARK GRAY CLAY ( 5 Y ,  4/11, TRACE GRAVEL, MOIST.  

08818 
03/22/88 
0950 

4 
5 
7 

26.! - 

28.( - 

29.! - 

31 .( 

2 
4 
3 
- 
5 
7 
50 

- 
50 
50 

S T I F F  DARK GRAY CLAY (SY, 4/1), TRACE GRAVEL, DRY. 
08819 
03/22/88 
1030 

S T I F F  OARK C R A Y A Y  (SY, 4/11, TRACE GRAVEL, DRY. 
a8820 
03 22/88 
1435 

a882 1 
03/22/88 
1400 

VERY HARD O L I V E  GRAY CLAY (5Y, 6/21, TRACE GRAVEL, DRY. 

08822 
03/22/88 
1415 

14 
34 
50 

VERY HARD DARK GRAY CLAY (51, 4/11, TRACE GRAVEL, DRY. 

32.! 

14 
24 

08823 
03/22/88 

VERY HARD DARK GRAY CLAY ( 5 1  411) TRACE GRAVEL. 
DENSE Y E L L W I S H  BROWN SAND (!OYR, 8/6) ,  DRY. 



1645 
34.0 

39.0 

0 8 8 2 4  
03/22/88 

1545 
40.5 

45 .0  

VERY DENSE YELLOWISH B R W N  SAND (lOYR, 5/61, DRY. 

18 

35 

14 
47 
50 

I 
NOTES: 
PENNSYLVANIA DRILLLING CO., DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. BACKGROUND MEASUREMENTS. WATER USED = 600 

GALLONS. COLORS V I A  WNCELL COLOR CHART. 



FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 . 

BORING NUMBER: 2008 

GROUND ELEVATION: 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,661.42 EAST 1,378,918.03 DATE: 03/20/88 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 03/20/88 
ENGINEER/GEOLOGIST: M. GOLDBERG D e p t h  , N/A D e t e / T i m e  N/A I DATE COMPLETED: 03/28/88 I 
D R I L L I N G  WETHOOS: CABLE-TOOL I PAGE 3 OF 

D S  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 

08825 

46.5 

I I 

VERY DENSE YELLOWISH BROWN SAND (IOYR, 5/6), TRACE GRAVEL, DRY SW 

l6 I 
I DENSE YELLOWISH B R M  SAND ( I O Y R ,  5/61, DRY. 

l8 I 
SP 

I DENSE DARK GRAY SAND (2.5Y, 4/1), MOIST.  

I 
SP 

1 
S 
F 

- 
<1 

<1 

REMARKS 

Inu= 0 PPI 
I = o  C P  ir = 190 c p  

Inu= 0 PPI 
1 = o  C P  ir = 120 c p  

{nu= 0 PPI 
1 = o  C P  ir = 120 c p  

NOTES: 
PENNSYLVANIA D R I L L I N G  CO., DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. BACKGROUND MEASUREMENTS. UATER USED = 600 

GALLONS. COLORS V I A  MUNCELL COLOR CHART. 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 9999 I PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  cw v UJJ. 

B 
I BORING NUMBER: 2008 I COORDINATES: NORTH 480.661.42 EAST 1,378,918.031 DATE: 03/20/& 

I 

I DATE COMPLETED: 0 3 / 2 a m  ENGINEER/CEOLOCIST: M. GOLDBERG D e p t h  N/A Date/Time N/A 

D R I L L I N G  METHODS: CABLE-TOOL PAGE 4 

D S  

I GROUND ELEVATION: I GUL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 03/20/88 

E 
P 
T 
H 

A D 1  
M A 1  
P T M  
L E E  
E 

65.01 

B 
L s 
0 A u M 
S P 

L 
0 E 
N 

08829 

66.5 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

70 .O I 

5 
7 
11 

MEDIUM DENSE YELLOUISH BROUN SAND (lOYR, 5/6), UET. su 
14 

S 
U Y  
S M  
C B  
s o  

L 

T 
S 
F 

MEDIUM DENSE YELLOVISH BROUN SAND (IOYR, 5 /6 ) ,  UITH GRAVEL, su 
11 VET. 
12 18 
21 

Of  

REMARKS 

Inu= 0 PP 
1 = o  CP ir = 120 cp 

Inw 0 PP 
t = o  CP ir = 120 CP 

Inu= 0 w 
1 = o  CP ir = 110 CP 

BOTTOM OF BORING 72.8 

NOTES: 
PENNSYLVANIA D R I L L I N G  CO. DRILLER: T IM HARRIS, HELPER: CRAIG CWLTER. BACKGROUND MEASUREMENTS. WATER USED = 600 

GALLONS. COLORS VIA MUNCELL COLOR CHART. 

. . .  .... . -  . . _. . . .  



FERNALD 
R I P S  

L 

DRILLING METHOO W a  TYPE @F BIT - FIbi H eQA 
DRILLING FLUID (S) USED: CASING SIZE (S) USED: 

I Tc- 
FLUID FROM 0 TO 33& SIZE 10'' FR@M 0 
FLUID FROM TO SIZE FROM TC 

.- 

k d e  CQP 
r 

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. 

OTHER P R O T E C T l O h b  

TYPE fJ/7/2k%l 0 4  
DIAMETER OF PERFORATED SECTION 
PERFORATICIN TYPE: 

AVERAGE SIZE OF PERFCRATIONS .ojO':nckrs 
SLOTS 0 HOLES c] SCREEN 67] 

TOTAL PERFORATED AREA 10 3$ 

I DISTANCE ABOVE/BELOW 
GROUND SURFACE ( 1 

RISER PIPE MATERIAL 3/C; 
RISER PIPE DIAMETERS: 

0.0. L /3 /B1 ' -~ .~ .  4" 
LENGTH OF PIPE SECTIONS Eo& 
JO I N I N G M E T HO D T T  le 

E L  E VAT I ON 
0 

GROUT/SLURRY 
BENTON I TE 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 
A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER? Y E S O  

I 



B 

0 

P R O T E C T I V E  R I S E R  C A S J N G  7 4 

N 9 T E S :  
i . R I S E R  P I P E  I S  IN I O .  S C H E O U L E  

PIPE,  T H R E A O E 3  . F t d S H  - JOINTEO.  

SLOT SCREEN (0.0 0 .IN S L O T  S I Z E ) ,  
2.SCREEN I S  IN 1.0 P I P E  CON TI NUOUS 

3.LOWER EN0 OF S C R E E N  I S  CAPPEO.  

4.ELEVATlON OF WATER L E V E L  

%WATER L E V E L  REAOING ON 

A P P ROX I MATE € X I  STJNG 
GROUNO S U R F A C E  

i 

t 

1 B O  r r o ~  o F B O R I N G  

I N S T A L L A T I O N  O.ETAI LS 
MONITORING W E L L  

PREPARE0 FOR 



MONITORING WELL iNSTALLATION RECORD 
11/21/91 

IOJECT NAME: F e r n a l d  R I / F S  F IELD ENG./GEO.: H. GOLDBERG DATE: 03/28/88 
LOJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
!RING NO. : 2008 N,E COORDINATES: 480661.42, 1378918.0 
:LL NUMBER: 2008 DATE OF INSTAL.: 03/28/88 

)REHOLE D R I L L I N G  

- a e m  
I NG FLU1 D( i~cU’& : ’( i A F e e t )  

FROM: 0 TO: 73 
FROM: N/ATO: N/A 

NOTES/CCUMENTS: 

CASING TYPE : MONITORING 
CASING DIAM.: 4 - I n .  
CASING SIZECS) USED: ( in F e e t )  
SIZE: 10 FROM: 0 TO: 73 
SIZE: N/A FROM: N/A TO: N/A 

I 

I L L  DESCRIPTION 
- S t a i n l e s s  S t e e c  

PERFORATION TYPE: S c r e e n  O.D.: 4 3/8 In. I.D.: 4 In. 
AVG. S I Z E  OF PERFORATIONS: .010 (In.) LENGTH OF 1ST P I P E  SECTION: 10 F t .  
TOTAL PERFORATED AREA: 10 F t .  2ND P I P E  SECTION: N o t  N o t e d  
NOTES/CWENTS:  3RD P I P E  SECTION: N o t  N o t e d  

lOTECTION SYSTEM 

P H :  5 F t .  
PROTECTIVE P I P E  O.D.: 10 In. 

* LOCKABLE CAP 



WELL 2024 



BORING NUMBER: 2024 

GROUND ELEVATlW: S80.4 

ENCINEER/CEOLOGIST: E. DUNNING 

I 

COORDINATES: NORTH 482,487.51 EAST 1,378,880.72 DATE: 10/17/87 

CVL: D e p t h  U/A Datc /T i rnc  N/A DATE STARTED: 10/17/87 

D e p t h  N/A D e t e / T i m e  Y/A DATE COMPLETED: 10/29/87 

. .. 

DRILLING METHODS: CABLE-TOOL B PAGE 1 OF 1 

D S  
E 
P 
T 
H 

16.0 

17.3 

B R S 
U Y  T 

C B  F 

A D 1  L S  E l  
M A 1  O A  C N  S M  S REMARKS 
P T M  Y M  O C  
L E E  S P  V H  s o  
E L E E  L 

0 E R S  
N Y 

SHELBY TUBE. 
07248 

10 J 17/07 
1730 



- 

v- '. 

lRNALD 

. 
DRILLING METHOD c ~ a ~ v  % d ~  TYPE @F BIT - u l ! l M k & L € L z -  

CASING SIZE (S) USED: @mf)bHrr) - .. 
DRILLING FLUID (S) USED: - .- _ - .  

. FLUID whtrtx FROM o TO 70,f f+ SIZE ' i o '  FRQM 0 TC 7344- 
FLUID - FROM - TO - SIZE FROM TC 

RVFS 

, DIAMETER OF PERFORATED SECTION A .  o'nu 
. .  . 

. .  ~ 

. .  . . .  .,. . .. .. .. - .  . 

PERFOR*TIOtJ&YE i -.---- - -L...L -___ L 

AVERAGE SIZE OF PERFCRATIONS 6 .O IO iu 

..SLOTS 0 :.:.'. HOLES 0 SCREEN 
. .  1 .  . .  

._.--... ..---.---I_- . -- . ... . . ..__ 
. TOTAL PERFORATED AREA ' IT& . 

PIEZOMETER INSTALLATION SHEET 
/ < d A L O  /?/ /F< FIELD ENG./GEO.~I) J G ~  lev DATE /b Zq, 97 

RCJECT NC. 402 CHECKED BY " /  DATE - 
ORING NO.' 
IEZOMETER NO. "$%4 DATE OF INSTALLATION -27 9 7  fkpd /pj 

OREHOLE ORlLLlNG 
w 

. .  _. . .  
. .  . . 

.- . . .. RISER PIPE DIAMETERS: . . .  

I D 4.6 
. .  - . -:-- _. . 0-0.- " . ' .--__ 

LENGTH OF PIPE SECTIONS@ 5-k a- 2% 
JOINING -----.-- METHOD - .. . F&sU _.. .-- . . -. m)UT . -rI4?![ =ADl-d .. . 

to 4 
. .  - 

J 

.. 

OTHER PROTECTlOh Loctlu b &P 
? 

ISER PROTECTIVE PIPE LENGTH 3 .o 4S 
PROTECTIVE PIPE 0.0. . lb 'WCL 

A 

DISTANCE ABOVE/BELOW I. E L E VAT ION 
GROUNO SURFACE ( 0 ITEM 

TOP OF RISER PIPE 
* 

8 .  

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATER1,ALS: 
GROUT/SLURRY . 

BENTONITE 

. 0.0 I 

TOP-a,'1 BOTTOM 34,5 T@P - BOTTOM 

TOP 3 4 , 5  BOTTOM @,5( *TOP BOTTOM 
? 1 

TOP 40 
TOP - BOTTOM 7~ / TOP BOTTOM 

BOTTOM WP BOTTOM 

PERFORATED SECTION 
PIEZOMETER TIP 

GWL AFTER INSTALLATION 
BOTTOM OF BOREHOLE 

SAN 0 
o GRAVEL USE!) 

TOP 53.5 I B O T T O M C ; ~ ~ ~  TOP 1 BOTTOM 

69 
O.( . 

2110 i I'HE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 
ENSlTlVlTY TEST PERFORMED ON THE PIEZOMETER? Y E S O  NO El 



. .  
. .  . .  

D R t l L I N G  METHCO: C a b l e  T o o l  TYPE OF BIT: F l a t  Heed nsmncr 
D Q l l L I N t  F L U I D ( S 1  USED: ( in  F e e t )  IS U S I N G  T E M w Y l :  Yes 
F F U I I D :  UATER FRW: 0 TO: 10.1 CASING TYPE : S t a i n l e s s  S t e e l  
. FLUID: N/A FRW: W/ATO: N/A CASING DIM.: C.O In. 

WELL DESCRIPTI 

NOTES/CWENTS:  

. .  

CASING S I Z E ( $ )  USED: ( in  feet)  
S I Z E :  10 F R W :  0 10: 73 
S I Z E :  W/A FRCU: Y/A TO: Y / A  

RISER P I P E  M T E R I A L :  S t a i d t s s  S t e e l  
RISER P I P E  DIAMETERS: 

LENGTH OF IS1 P I P E  SECTIW:  5 Ft. 
O.D. : 1.0.: 4.0 

’ 2NO P I P E  SECTICU: 2 F t .  

~ COV(EYTS 
I 

3RD P I P E  SECTION: 10 F t .  

1 TEM 

................................................... 
T O P  OF R I S E R  P I P E  
GROUND SURFACE 
BOTTW OF PROTECTIVE P I P E  

I RISER JOINING M T H C O :  FLUSH JOINT THREADED 
................ 

DISIANCE ABOVE/EELW 
GROUND SURFACE 

1.9 f t .  

2.8 Ft. 
0.0 

PROTECTION SYSTEM 

TW BOT TW ...................... 
2.1 34.5 
34.5 4Q.C 
CO.C 70.1 
53.5 68 .5  ........................ 

69.0 
70.1 
Y/A 

RISER PROTECTIVE P I P E  LENGTH: 5.0 Ft. 1 OTHR PROTECTICU (* YOTED BECW) 

BOREHOLE FILL MATERIALS ............................ 
Grout/SLurry 
B e n t o n i t e  P e l l e t s  
Sard 

PERFORATED SECTION 

WELL T I P  
B O T T o l  OF BOREHOLE 
ClVL AFTER I Y S T A L U T I O Y  

............................ 

I 
4s THE M L L  FLUSHED A f T E R  INSTALLATION? : Yo 

ELEVATIOY 
MSL ........................ 

582.22 
580 .4  

. . .  . , . . . . . . . . . . . . . . .  . .  

VAS A SEYSITIVITY TEST PERFORMED ON THE N L L  : No 

R e p o r t  D a t e :  15-OCT-90 



I2 

25 

32 
a2 

I2 
I5 

DESCRIPTION 

CL 

- 

1.0 

.75 



FERNALD 
' RVFS 27311 - 

VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: 602 PROJECT NAME: F m ~ c  RI J FE Tn-6 3 . 2  

30RING NUMBER: 3 2 4  COORDINATES: DATE: 9-15 # q - \ b -  87 
ELEVATION: GWL: Dew!, n.2 Date/Timeq-\s ip lr50 DATE STARTED: 4-\q-87 
INGINEERIGEOLOGIST: 6. bcrJl+,,, Depth u.3 Date/Tirneq-i5/ 1b00 DATE COMPLETED: ,a. 

PAGE 2 OF \ \  

> 
0 0  
W Z  
a w -  

REMARKS 

> 
w -  
a 
> f  

a 
8 6  W 

DESCRIPTION 

I cL 



FERNALD 
RVFS 2731 

VISUAL CLASSIFICATION OF SOILS I 

I 

602 / F s  PROJECTNAME: F n K  A\  ROJECT NUMBER: 

3ORING NUMBER: 3 2 4  COORDINATES: DATE: q-17-w 
E LEVATION: GWL: Depth y\.z D a t e / l h e q - \ i - ~ 7  ti30 DATE STARTED: 9-\v-87 
INGlNEER/GEOLOGIST: 8. Depth Date/Time DATE COMPLETED: ,~ -, \', rnn;,,q 
)RII - PAGE 3 OF \ \  

' 

- I 

DESCRIPTION 
v) 
0 
v) 
3 - 

12 

20 
2' 

31 2.0 

32 
\8' 

23  

33 
3c 

50 - 
- 

,8 " - 



2731 
VISUAL CLASSIFICATION OF SOILS 

F M P C  a\ /FS 'ROJECT NUMBER: 6 0 2  PROJECT NAME: 

COORDINATES: IORING NUMBER: 3 2  4 I DATE: q- \8 - 87 
~ ~ 

i LEVATION: GWL: Depth Date/Time 

iNGlNE E R/GEOLOGIST: 6, QW,,-; .? Depth Daterrime 

5 
20 

21 

- 
3 
27 

1 . 1  5: 

3 
23 

43 - 

OESCRIPTION 

DATE STARTED: q-lq- 83 
DATE COMPLETED: I u - 5 .  k 7  

IPAGE 4 Of- \ \  

REMARKS 

1 
bG. 

M - 1 1 - 8 8  



FERNALD 
RVFS 

I 

I 

I 

6 
3 

3 

> 
w .- a 
> I  

a 
p DESCRIPTION 

I PAGE 5 OF \ \  

VISUAL CLASSIFICATION OF SOILS 
ROJECT NUMBER: 6 0 2  PROJECTNAME: F M P C  R I  /FS  

3ORlNG NUMBER: 32 L+ COORDINATES: DATE. 9- 19- 87 

ELEVATION: 

fNGINEER/GEOLOGIST: 8. Danfiinq Depth 62.6 Data/Timeq-rq/t730 DATE COMPLETED: -t - b 7  
)RIL 

GWL: Depth 51.b Date/Time q-\S /I030 DATE STARTED: 9- Iq-87 

- - 
r -  c i46 
- 60' 

bi 

bz' 

b3' 

6q 

- b5' 

)b6 

c 7  

68' 

0' 

70' 

71' 

72' 

73' 

74 

7 5' - \Or/ 

1 

402- I 1  -86 

* ._ - ----v-?- - .-..*. .c -. , -  

REMARKS 

9 -  7.0-87 



FERNALD 
RI/FS 

0 
50 
z50 - 

VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: 602 PROJECT NAME. Fm p R\ I FS 

RING NUMBER: 324 COOROINATES: DATE.- 9-20 
E LEVATION: 

.I - ly-s7 
ENGINEER/GEOLOGIST: 6 b,,,nn;..,q Depth OatelTime DATE COMPLETED. -3-k7 

DRILLING Mt ab e ' Taol PAGE 6 OF \ \  

GWL: Depth 61.5' DatelTime q-20/0900 DATE STARTED. 

* - 
:: -1 

XL. $ 0 "  

77' 

18'' 

DESCRIPTION I REMARKS 



FERNALD 
RIIFS 

27311 VISUAL CLASSIFICATION OF SOILS 

92' 

9 3  

93' 

98' 

99' 

\w' 

10 \ '  

103' 

OJECT NUMBER: 602 PROJECT NAME: F M ?c I F$ 

SORING NUMBER: 32q COORDINATES: 0 A T E : q - m  4 912, 187 
ILEVATION: GWL: Depth 52' Oatemme q-tO/I400 DATE STARTED: Q - I ~  -87 
INGINEER/GEOLOGIST: 8. Da,.,4*q Depth 52' Date/Time q-2\/0730 DATE COMPLETED: to -%7 
)RILI PAGE 7 OF \ \  - - 

I0 
29 

3b 

0 E SC R IP T ION 

-- ? .- - ? e - ? - -  

- -  

-- 

3.5 

REMARKS 

\ '35i 



FERNALD 
RVFS 

2731 
VISUAL CLASSIFICATION OF SOILS 

I 

OJECT NUMBER: 602 PROJECT NAME: f n ? c  a \  I FS 
ORING NUMBER: 32 4 COORDINATES: DATE: 9- 22- 87 

r 

ELEVATION: GWL: Depth 52' Date/Time q-21/\700 DATE STARTED: q- - 8 3  
ENGINEER/GEOLOGIST: 6. Duv\&.,q Depth 6q.S Datemime q-; '/is50 DATE COMPLETED: 10 -3 -\7 

3 

IC 
\ \  

DESCRIPTION 

5t"l 

. -. 

f I 

C C  

REMARKS 



'ROJECT NUMBER: L,02 
1ORING NUMBER: 324 
:LEVATION: 

iNGINEER/GEOLOGIST: 6, brw\,.;,,q 
- 

PROJECT NAME: ffl PC A \  / c 5  

GWL: Depth 64.5' Oatemme 9-22/1550 

COORDINATES: . DATE: q/22 c 9 / 2 3  /83  
DATE STARTED: 9- \4 - 87 

Depth 92' Datenime 4-22/17\5 DATE COMPLETED: I 0 -3 -97 

U FERNALD 
RVFS 

2731 
VISUAL CLASSIFICATION OF SOILS 

i 

I 

I 

LPAGE Q OF \ \  - PALE T-o\ 75' 9-2 

DESCRIPTION REMARKS 

- 
a 
33 

rQ - 

402-1146 



' FERNALD YY ' 
RVFS 

2731 VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: 602 PROJECT NAME: Ff7 PC fl\ / FS 

30RING NUMBER: 324 COORDINATES: 

;LEVATION: GWL: Depth b&,<DatefTime+2q /,x9s 
iNGINEER/GEOLOGIST: 6. D-;- 
)RI1 

Depth 58.5 Date /T imeq/~q / /O~OO 
I - - 

DATE COMPLETED: 10 - 3 -= 
PAGE to OF I\ 

d Cries T O O L  

DESCR lPTl ON 

- - 

REMARKS 

0 

r i  

402-11-88 



FERNALD 
RVFS 2732 

VISUAL CLASSIFICATION OF SOILS 
6 02  PROJECT NAME: Ffi pc &\  / F 5  

COORDINATES: OATE: Q -24 - 87 3 2  4 30RING NUMBER: 

ILEVATION: GWL: Depth b4.7 Datenime q-zq/,L,s DATE STARTED: 9- 1%- 8 3  
iNGINEER/GEOLOGIST: Depth 58.6  D a t e / T i m e q - ~ / \ 3 ~ 0  OATE COMPLETED: 10-3 -v 
)RILLINC ME PAGE \ \  OF \ \  
I 

- 
6, D\h,,,,;na 

REMARKS OESCR lPTl ON 

\, 

402-11-86 



I 

V O T E S :  

FERNALD 

&mourn p . w  

l . R l S E d  P I P E  I S  + I N  IO. S C H E ~ U L E  
P I P E ,  T H R E A a E I  . F t , ' S H  - J O I N T E D .  

2 .SCREEN I S h N  1.0 '5s P I P E  C ~ N T I N U O U S  

3 . L O W E R  E N 0  O F  S C R E E N  I S  C A P P E D .  

4. E L E V A T I O N  OF WATER L E V E L  

5.  W A T . 5 3  L E V E L  R E A O I N G  O N  

S L O T  S C R E E N  (0.0) o IN .  sLor s I ZE). 

- . _ _  

A P P R O X I M A T E  EXrsTrNG 
G R O U N O  S U R F A C E  
EL. 

r 
1 f 

I ~ S T A L ~ A T I O N  O E T A . ~  L S  
M O N I T O R I N G  W E L L . 3 4  

223 



PIEZOMETER INSTALLATION SHEET 27311 

DRILLING METHOD C&\e TOQI 
DRILLING FLUID (s) USED: 

FLUID d20 FROM 0 TO 155' 
FLUID ) ~ p t  FROM k ~ -  TO EJ* 

- ~ R v - n m e c  -- - TYPE @F BIT 

CASING SIZE (SI USED: 
SIZE \o" FROM TC ~55' 
SIZE bcc FROM EIR TC lirh 

TYPE S+a;*\955 5 k C \  
DIAMETER OF PERFORATED SECTION 4" 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 S C ~ E E N  [ ~ 1  
AVERAGE SIZE OF PERFCRATIONS 010 

TOTAL PERFORATED AREA \oh 

RISER PIPE MATERIAL <kq;a\,\e\> c&tJ (316) 

RISER PIPE DIAMETERS: 
0.0. 43/6'' 1.D. 4 " 

LENGTH OFPIPE SECTIONS \G' 
JOINING METHOD F\U.L~, ~ = . - ~ ~  TL\;t,d,A 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

~~ ~~ ~ ~ ~~ 

RISER PROTECTIVE PIPE LENGTH 5' OTHER PROTECTlOh L-ac\L\u& CPP PUD 'jcL 

PROTECTIVE PIPE 0. D. to" 

YES 0 
YES n 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F ILL  MATERIALS : 
GROUT /SLURRY 
BENTON IT E 

SAND 

EtJWhE P W-ef*i 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

N o m  224 
NO 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (Ft. ) 

E L E VAT I 0 N 
( F r  )flsL 

t 2.4' 

- 2 . 4 '  
0.0 ;'./q -7 

-- B@TTOM 80' T@P BOTTOM 

TOP 80' BOTTOM 92' .TOP BOTTOM 

TOP 92 BOTTOM \ \ ch  TOP BOTTOM 

TOP 110' BOTTOM 125' TOP BOTTOM 

TOP 47.5' BOTTOM IC7.5' TOP BOTTOM 

TO P 0 

36Pc*\\O' 
15.6:s 
58 
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. .  
_. -. - 

2731 

BORING NUMBER: COOHDINATES: DATE. / z  -/&e7 

R I P S  

OJECTNUMBER: &22 PROJECT NAME: 2,t/&j3 /3 fh=S 
- 7 VISUAL CLASSIFICATION OF SOILS 

t -  

' 

GWL: Depth Oatemme DATE STARTED: 2 -fa-& 7 
h?#Wc'Y Depth Datemme DATE COMPLETED: /7 -/ 7 f37 

PAGE I OF /fl - 
ELEVATION: 

1.I 
7 
7 

12 

16 

J3 

DESCRIPTION 

w b- - 0 C P W  

.15 

Y S  

i .5 

3.2s 



FERNALD I’ 

RI/FS 
. 

) VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME FG CNALl> /2 1 /F< 

Z R  a27 * COORDINATES: DATE (Z I /-  8 7  
ELEVATION: GWL: Depth O a t e m m e  OATE STARTEO / z  - /o 9 7 

ENGINEER/GEOLOGIST: o.oAMg,./ Depth Daterrime DATE COMPLETE0 I Z - /7 * 8 7 
- 

L 

OESCRIPTION REMARKS 

.-- .. .. 



FERNALD 
RVFS 

2731 VISUAL CLASSIFICATION OF SOILS 

bo2 PROJECT NAME: F62/b09L ,I 12//F \ )ROJECT NUMBER: 

1OAINGNUMBER: 22 7 COOROINATES: DATE: ) 2 * / c /  ,.&7 
LLEVATION: GWL: Depth DateITime DATE STARTED: / 2. 
iNGINEER/GEOLOGIST: b- c Depth Da t e / l i  me OAT€ COMPLETED: Iz.17.57 

z- ma _,PAGE 7 OF )R I L LING ME W O O S .  

I I J  

7 7  l , a L Z 1 7  

2-l  i0TE.S. 

OESCRIPTION 

- - 
0 
f 
v) 
v) 
U 
v) 
3 

I 
REMARKS 



IOOS: - - ?E 

DESCRIPTION 

~~ 

PERNALD 
RVFS 2738 

1 
PROJECT NUMBER: /,,~32 PROJECT NAME: G6,12~At/3 c 1 2 t / p 5  

VISUAL CLASSIFICATION OF SOILS 

BORING NUMBER: 23, 7 COORDINATES: DATE. ) 2. /45-.g7 
ELEVATION: GWL: Depth Date/Time DATE STARTED: 12. 10.m 
ENGINEER/GEOLOCilST: D a 4 Depth Date/Time DATE COMPLETED: / z .  (9.&7 
I R I L I  

g f i  
;E OF /A T A  - - 

I T  ;< 
0 \ 9  - 
- 

qb 

47 

7s 
9.5 

isL 
SI 

5 2  

5 3  

S I  

. .  

x- 
SG 

31 

5t2 
5s 

- 

Iro 
L'OTf3 

I 

ai -11 -8 .  

s 4 

REMARKS 



FERMALD 
RVFS 

'by" 
.. . 

VISUAL CLASSIFICATION OF SOILS 7 .  

OJECT NUMBER: /doa PROJECT NAME: (2 Mfl /r 1 /- 
RING NUMBER: COORDINATES: DATE: [ 2 . /6.27 23 7 

ELEVATION: GWL: Depth Daten'ime DATE STARTED: / 2 , /(3 .a 7 

)AI  LUNG METHODS: PAGE 'c OF &J 
ENGINEER/GEOLOCIST:~ .o/trrz +/ Depth Daten'ime DATE COMPLETED: ,%/7.Q) 

REMARKS 

402.1148 



OESCRlPflON 

~~ ~ 

FERNALS T'' 
RVFS 

i. I1 - VISUAL CLASSIFICATION OF SOILS . .  

ECT NUMBER: 402 PROJECT NAME: F;&/jfi 10 la//- 
2 2 7  COORDINATES: DATE: /2~/7*$d, 

iLEVATION: GWL: Depth Datenime DATE STARTED: 2 ./'&) 
iNGINEER/GEOLOGIST: Depth Datemime DATE COMPLETED: 12.17. g1 C /&y 

PA - - - a ) m u  

='; 
id 
- 
3 

77 

7: 

I .  

D 
- 

- 

- 

- - 
X1TE.S 

B 
402- 1 1-88 

REMARKS 

.. . 



PROJECT YUWBER: 602 3.2 

BORING W E E R :  2027 

GROUND ELEVATICU: 583.2 

ENGINEER/GEOLOGIST: K E G L E Y / W L E Y  

PROJECT W E :  FHPC R I / F S  e2 U @ & &  

COORDINATES: NORTH 481,969.29 EAST. 1,37$,317.37 DATE: 12/10/87 

DATE STARTED: 12/10/87 CVL: D e p t h  N/A D s t a / T l l D a  N/A 

D e p t h  N/A D a t e / T i m e  N/A DATE COCIPLETED: 12/18/87 

DRILLING HETHWS: CABLE-TOOL PAGE 1 OF 6 
7 

R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y - 
14 

- 
12 

- 

15 

- 

15 

- 

15 

- 
14 

- 
-. 

18 

- 

10 

- 

18 

- 
13 

VERY STIFF Y E L L W I S H - B R M  (10YR, 5/41 SILT,  S W E  SAND AND 
GRAVEL, TRACE CLAY - DRY. 

HL 

VERY STIFF YELLOWISH BROW (lOYR, 5/41 SILT,  S W E  SAND AND 
GRAVEL TRACE CLAY - DRY. 

TRACE CLAY - DRY. 
H 

HARD GRAY (2.5, 5/0) SILT, S W E  SAND AND LIMESTONE GRAVEL, 

HARD Y E L L W I S H  BROWN (IOYR, 5 / 4 1  S I L T  AND CLAY, SONE GRAVEL - 
DRY. 

HL 

ML 

HL 

H L  
07843 

12/10/87 
1 3 5 0  

4.5 

8 
8 
9 

6.0 

07844 14 
12/10/87 24 
1 coo 28 . 

HARD Y E L L W I S H  BROWN ( lOYR, 5/61 S I L T  AND CLAY, SONE GRAVEL - 
DRY. 
DENSE L IGHT GRAY (lOYR, 7/21 LIMESTONE GRAVEL AND CLAY - DRY. 

HL 

CC 

HARD Y E L L W I S H  BROWN (IOYR, 5/61 MOTTLED S I L T  AND CLAY, SONE 
GRAVEL AND SAND - DRY. 

HL 

HARD Y E L L W I S H  BROWN (lOYR, 5/61 CLAY AND S I L T ,  SOHE SAND, 
TRACE GRAVEL - VERTICAL FRACTURES U I T H  IRON S T A I N I N G  - DRY. 

CL 
Om6 

12/10/87 
1623 

9.0 

4 
12 
19 

HARD STRONG BROWN (7.5YR, 5/61 S I L T ,  SONE SAND AN0 CLAY - DRY. 
VERTICAL FRACTURES U I T H  IRON STAINING. 

HL 
07847 

12/10/87 
1644 

10.5 

13 
17 
22 

HARD Y E L L W I S H  BROUN (IUYR, 5/6) S I L T ,  SONE SAND AND CLAY - 
DRY. 
VERTICAL FRACTURES U I T H  IRON STAINING. 

HL 

HARD LIGHT YELLOWISH BROWN (2.5Y, 6/41 S I L T ,  S W E  CLAY AN0 
GRAVEL, TRACE SAND - DRY. 

H L  

VERY S T I F F  L I G H T  Y E L L W I S H  BROWN S I L T Y  CLAY, TRACE FINE GRAVEL 
AND SAND - MOIST. 

C L  

- 
T 
S 
F 

- 
3.5 

S 
U Y  
S H  
C B  
s o  

1 

REMARKS 

1 
Q E  
N 

H w O  p p ~  
a = O  C P  er = 120 c p  

3.5 

4.5 

4.0  

H w O  pp 
a * O  c p  
8r = 120 c p  

o m 2  
12/ 10/07 

1 3 3 5  
3.0 

4 .0  
H w O  p p ~  
a = o  CPl 
8r = 120 c p  

4.5 

#/A 
H w O  pp~ 
a = O  c p  
8r = 120 c p  

4.54 

- 
4.5+ 

- 
4.54 

H w O  pp~ 
a = O  c p  er = 120 c p  

H w O  pp 
a = o  C P  
B r  = 60 c p  

H w O  p p ~  
a = O  c p  er = 60 ~p 

4.5 
H w O  pp 
a = O  c p  
Br = 60 c p  

3.25 

- 
3.75 

- 

H w O  p p ~  
a = O  cp l  ar = 80 cp l  

07849 
12/11/87 
0825 24 

13.5 l - q z  15.0 
Hw-O pp~ 
a = O  c p  er = 80 CP 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTM STANDARD PENETRATION TESTS. COLORS C L A S S I F I E D  USING W N S E L L  COLOR CHARTS. 



FERNALD R I / F S  VISUAL CLASSIFICATIOI I  OF WILS 

PROJECT W E E R :  602 3.2 PROJECT NAME: FMPC RI/FS 
BORING NUMBER: 2027 COORDINATES: NORTH 481,969.29 EAST 1,379,317.37 DATE: 12/10/87 
GROUND ELEVATION: 583.2 GUL: D e p t h  N/A D e t c / T i w  N/A 

ENGINEER/GEOLOC;IST: KEGLEY/OIXLEY Depth N I A  D a t t I T i w  N/A DATE COnPLETED: 12/18/87 

DATE STARTED: 12/10/87 

D R I L L I N G  METHOOS: CABLE-TOOL PAGE 2 OF' '6 
D I S  I S I  I 

V E R Y  STIFF L I G H T  YELLOWISH BROWN (2.5YR. 6/41 CLAY, SOME S I L T ,  CL 3.5 
07851 5 TRACE F I N E  GRAVEL AND SAND - MOIST. Hnu= 0 pprn 
12/11/87 7 15 V E R Y  STIFF GRAY (5Y, 5/11 CLAY, TRACE SAND AND S I L T  - HOIST. CL 1.5 a = 0 C P  0905 12 6I' = 70 c p  

16.5 

VERY S T I F F  L I G H T  YELLOWISH B R W  (2.5YR, 6/41 CLAY, SOWE SILT,  CL 3.5 
07852 7 TRACE GRAVEL AND SAND - MOIST. Hnu= 0 P P  
12/11/87 15 18 a = 2  cpr Br = 70 cpr 0915 15 

18.0 
VERY STIFF L I G H T  YELLOWISH BROWN (2.5Y, 6/41 CLAY, S W E  S I L T ,  C L  3.5 

07853 3 TRACE GRAVEL AND SAND - MOIST. Hnu= 0 Fw 
12/14/87 7 5 VERY S T I F F  O L I V E  GRAY (SY, 5/21 CLAY, SONE S I L T ,  TRACE GRAVEL CH 1.0 a = 0 C P  Br = 60 cpr 0820 11 AND SAND - WET. 

19.5 

STIFF O L I V E  GRAY (5Y, 5/2) CLAY, SOnE GRAVEL AND S I L T ,  TRACE CH 1.25 
Hnu= 0 PPF 

12/14/87 7 8 MEDIUM DENSE O L I V E  GRAY ( S Y ,  5/21 SAND, SOnE GRAVEL, TRACE SW N/A a = 0 C P  0850 7 CLAY - VET.  Br = 40 c p  

07856 7 - E T .  Hnu= 0 PPI 
12/14/07 7 7 a = O  C P  0915 6 Br = 40 CP 

07857 22 HARD LIGHT O L I V E  GRAY (5Y, 6/21 CLAY, SOnE SAND, AND GRAVEL, CL Hnu= 0 ppr 
12/14/87 14 7 TRACE S I L T  - DRY. a = o  C P  0935 21 Br = 50 CP 

0 7 8 5 8  1 1  TRACE SILT - DRY. VERY D E ~ S E  LIGHT OLIVE GRAY ( 5 ~ .  6/21 CLACEY Hnu= 0 Fv 
121141a7 31 5 a 0 0  C P  1040 37 Br = 40 CP 

07855 7 SAND - VET. 

22.5 

MEDIUM DENSE O L I V E  GRAY (SY, 5/21 SAND AND GRAVEL, TRACE CLAY SU N/A 

24.0 

DENSE O L I V E  GRAY (SY, 5/21 SAND AND GRAVEL - WET. SU N/A 

25.5 

HARD L I G H T  O L I V E  GRAY (SY 6/21 CLAY SONE SAND AND GRAVEL CL 

27.0 

V E R Y  DENSE L I G H T  O L I V E  GRAY (5Y, 6/21 CLAYEY GRAVEL, SONE SAND - E T .  VERY DENSE L IGHT OLIVE GRAY (SY, 6/21 SAND AND GRAVEL - GC 
ppr 07859 24 'IA 

Hnu= 0 
12/14/87 44 16 HARD GREEN (NOT CLOSE TO ANY MUNSELL COLOR) GRAVELLY CLAY, SU N/A a = 0 C P  
1100 27 sc)(E S I L T  - MOIST. Br = 60 CP 

28.5 

HARD O L I V E  GRAY (5Y, 5/2) CLAY, SONE GRAVEL AND SAND, TRACE CL 2.5 
07860 13 S I L T  - MOIST. Hnu= 0 PPI 
12/14/87 16 10 a = o  C P  1330 27 6r = 100 c p  

30.0 
I I I I I I 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTn STANDARD PENETRATION TESTS. COLORS C L A S S I F I E D  USING MUNSELL COLOR CHARTS. 

235 



' 37.5 - 
07866 

0940 
1211 5 / 8 7  

39.0 

. H 

31.5 

33.0 

34.5 

36.0 

07867 

1 0 0 5  
i 21 1 5 / 8 7  

40.5 

L E E  
- E  

07861 

1 3 5 0  
121141ai 

07862 

1415 
12/14/a1 

07863 

1530 
121141a7 

07866 

1 5 5 0  
121 I 6/87 

4 
11 
1 5  

B R 
1 S E l  
0 A C Y  u M o c  
S P V H  

I 

VERY S T I F F  O L I V E  GRAY (51, 5/21 CLAY, SOME GRAVEL, TRACE SAND 
AND S I L T  - MOIST. 

14 

0 N qy 
2.5 

2.75 

2.75 

2.5 

H n u  0 PPI 
a - 0  C P  Br = 60 cP 

a = o  Cpa Br = 70 cpa 

H n u  0 ppn 
Br - 30 cpn cpn a = o  

H w O  ppn 
cpn a = O  

Br = 70 cpn 

i I 
HARD O L I V E  GRAY (SY, 5 / 2 1  CLAY, TRACE GRAVEL, SAND, AN0 SILT.  

7 

5 
19 
12 

HARD O L I V E  GRAY (51, 5/2) CLAY, SOME GRAVEL, TRACE SAND AND 
S I L T  - MOIST. 

15 15 it 17 

HARD O L I V E  GRAY (51, 5/21 CLAY, TRACE GRAVEL, SAND, AND SILT - 
MOIST. i a  

HARD O L I V E  GRAY (51, 5/2) CLAY, SOME GRAVEL, TRACE SAND AND 
S I L T  - MOIST. 

15 15 it 17 

7 
11 
18 

7 
12 
15 

a 
20 
30 

7 
9 
13 

VERY S T I F F  O L I V E  GRAY (5Y, 5/21 CLAY, TRACE GRAVEL, SAND, AND 
SILT - MOIST. 

3 

VERY S T I F F  OLIVE GRAY (SY, 5 /2 ) .CLAY,  SOME GRAVEL, TRACE SAND 
AND S I L T  - HOIST. 

1 4  

VERY S T I F F  OLIVE GRAY (5Y, 5/21 CLAY, SOHE GRAVEL, TRACE SAND 
AND SILT - HOIST. 

6 

VERY S T I F F  OLIVE GRAY (5Y, 5/21 CLAY, SOHE GRAVEL, TRACE SAND 
AND SILT - MOIST. 
VERY S T I F F  GRAY (5Y, 6/11 S I L T  - WET. 16 

/' 

1 1 
42.0 

16 
24 
40 

I I I 
NOTES r 

HARO GRAY (SY,  6/11 S I L T  - MOIST. 
HARD DARK Y E L L W I S H  B R W I S H  (IOYR 
VERY DENSE DARK Y E L L W I S H  B R O W  ( I ~ Y R ,  4 / 4 1  SAND AND G R A M L  - 
DRY. 

4/41  SILT - MOIST. 15 

NE: i2/ io/a7 

)ATE STARTED: 12/10/0? 

IATE CCMPLETED: 12/18/87 

'AGE - 
5 

U V  
S M  
C B  
s o  

L 

- 
CL 

CL 

- 
CL 

CL 

CL 

- 
CL 

- 
CL 

CL 

ML 

ML 
ML 
su 

- 

3 OF 6 'i REMARKS 

H-0 ppn 
a = o  cpn Br = 60 cpn 

1.n 
H-0 ppn 
a 1 0  C P n  Br = a0 cpn 

1.5 
H-0 ppn 
a = o  cpn Br = 40 cpn 

S h P i E S  TAKEN ACCORDING TO ASTM STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING W N S E L L  COLOR CHARTS. I 



FERNALD RI/FS VISUAL CLASSIFICATION OF S O I L S  

PROJECT WUIBER: 602 3.2 

BORING W B E R :  2027 

PROJECT NM: F W C  R I / F S  

COORDINATES: YORTH 481,969.29 EAST 1,379,317.371 DATd: 12/1d387 
an 

Ir Y W  

- 
GROUND ELEVATION: 563.2 

ENCINEER/POLOCIST: KECLEY/OATLEY 

S 
A D T  
M A 1  
P T M  
L E E  
E 

~~~~ 

D a t e / T i m a  Y/A I DATE STARTED: 12/10/87 GUL: D e p t h  U/A 

D e p t h  Y/A D a t e / T i m e  Y/A I DATE W L E T E D :  12/18/87 

07870 
12/ 1 5 / 8 7  
1420 

S 
u v  
S M  
C E  
s o  

L 

GU 

CY 
07871 

12/15 /07  
1600 

1 s 
F 

Y/A 

N/A 

07872 
12/16/81 
0940 

B 
L S  
O A  
Y M  
S P  

L 
0 E '  
Y 

50 

- 

- 
48 
50 

- 

c4 
50 

- 
R 
E l  
C Y  
o c  
V h  
E E  
R S  
Y - 

5 

- 

- 

10 

- 

- 

8 

- 

VERY DENSE DARK YELLOWISH BROWN ( lOY,  4/4) GRAVEL AND SAND - 
M I S T .  

~~ ~ 

VERY DENSE DARK Y E L L W I S H  BROWN (IOYR, 4/4) GRAVEL AND SAUD - 
MOIST. 

VERY DENSE YELLOWISH BROWN (IOYR, 5 / 4 )  VERY F I N E  SAND - DRY. 

REWRKS 

I W  0 W 

1 = O  C P  

(nu= 0 PP 
I = O  CP r = 100 CP 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTM STANDARD PENETRATION TESTS. COLORS C L A S S I F I E D  USING W N S E L L  COLOR CHARTS. 



PROJECT NUMBER: 602 3.2 

BORING W E R :  2027 . 
GROUND ELEVATION: 583.2 

- -  
PROJECT NAUE: FWC R I / F E  

COORDINATES: NORTH 681,969.29 EAST 1,379,317.371 DATE: 12/10/87 

GUL: D e p t h  N/A D e t e / T l m e  N/A I DATE STARTED: 12/10/87 

- 
D 
E 
P 
T 
H 

I ENGlYEER/GEOLOCIST: K E G L E Y / W L E Y  D e p t h  N/A D a t e / T l m e  N/A 

D R I L L I N G  WETHOOS: CABLE-TOOL 

61.5 

~- ~ 

DATE CWPLETED: 12/18/8 

PAGE 5 

65.C 

B 
L S 
0 A 
Y n 
S P 

L 
0 E 
N 

30 
49 
32 

25 
25 
25 

11 
13 
15 

66.5 - 

70.C 

R 
E 1  
C Y  
o c  
V H  
E E  
R S  
'I 

8 

10 

9 

71.5 - 

7s.C - 

E 
A D 1  
M A 1  
P T M  
L E E  
E 

07873 
12/ 16/87 

1335 

07874 
12/ 1 6 / 8 7  

1435 

07875 
1 2 / 1 6 / 8 7  
1550 

VERY DENSE YELLOWISH BROWN (lOYR, 5/41 GRAVEL AND SAND - MOIST 
VERY DENSE GRAY (lOYR, 5/1) SAND, S W E  GRAVEL - UOIST. 

DENSE DARK GRAY (IOYR, 4/1) SAND, SOHE GRAVEL - WET. 

MEDIUU DENSE DARK GRAY (IOYR, 4 / 1 1  F INE SAND, TRACE GRAVEL - 
VET. 

- 
S 

U Y  s n  
C E  
s o  

L 

SP 

- 
T 
S 
F 

N/A 

OF 6 

REUARKS 

Hnu= 0 PPn 
a = O  cpn Br = 100 cpn 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTH STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING MUNSELL COLOR CHARTS. . I  



0 

PROJECT W W E R :  602 3.2 

BORING NUBER:  2027 

GROUND ELEVATION: 583.2 

FERNALD R I / f S  

PROJECT NAHE: FMPC R I / f S  4UaA 
COORDINATES: NORTH 481,969.29 EAST 1,379,317.37 DATE: 12/10/87 

GUL: D e p t h  N/A D e t e / T I m e  N/A I DATE STARTED: 12/10/87 

VISUAL C L A S S I F I U T I O W  OF SOILS 

64 
25 
24 

DENSE DARK GRAY (IOYR, 4 / 1 )  SAND AND GRAVEL - M T .  

18 

I 
~ ~~ 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 12/18/87 ENGINEER/GEOLOGIST: KEGLEY/OAILEY 

I D R I L L I N G  METHODS: CABLE-TOOC I PAGE 6 O f  6 - 
S 

U Y  
S M  
C B  
s o  

L 

su 

- 
T 
S 
f 

- 
N/A 

- 

REUARKS 

BOTTOW OF BORING 76.5 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTM STANDARD PENETRATION TESTS. COLORS C L A S S I F I E D  USING MUNSELL COLOR CHARTS. 
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P R O T E C T I V E  R I S E R  C A S I N G  7 I 

FERNALD 
RVFS 

, 

as FT rr I 

I . R I S E R  P I P E  IS 4 IN I D .  S C H E D U L E  

2.SCAEEH I S  4 I N  1.0 S S  P I P E  C 3 N T I N U O U S  

3 .LOwER END OF S C R E E N  I S  CAPPED.  

4. E L E V A T I O N  OF WATER L E V E L  

%WATER L E V E L  REAOINC ON 

P IPE,  T H R E A ~ E ~ . F L : S H  - J O I N T E D .  

S L O T  S C R E E N  (0.010 I N  S L O T  S I Z E ) .  I N S T A L ~ I T I O N  O E T A I  L S  
M O N I T O R I N G  W E L L  tz7 

PREPARED FOR 

-. . . .. . 

... ... 



FERNALD 
RIPS 

23 

23. 

* 
Y I -  
a 

b h  
2 -  a 

OESCRlPTlON 

I 

a 

I 
242 

I 

.- 
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VISUAL CLASSIFICATION OF SOILS 27311' 
c 
'RWECT NUMBER: 6 0 2  I PROJECT NAME: FWPC & \ I F 5  
30RING NUMBER: 2 4 3  COOROINATES: 

D8trmm - ELEVATION: , . .  . GwL:oepth ' 

OESCRIPTION 

. a .  .. . 

.. . 

. .  

. .  

- .  _ -  

E % OF 3 

REMARKS 

- 

. .  . .  
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B VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 



F E R N A U  RI/FS V I W L  CLASSlfICATlON OF SOILS 0 

I PROJECT NAME: f W C  Rl/fS PROJECT NUMBER: 602 3.2 c.3 U Q ' L I  1 
9)<7 

BORING NUMBER: 2043 

GROUND ELEVATION: 
EWGINEER/GEOLOCIST: 6. OUNWING 

COORDINATES: NORTH 481,760.81 EAST 1,3T1,051.97 OATE: 12/14/87 

CUL: Depth N/A Oate/Time N/A OATE STARTED: 12/14/87 

Depth N/A Oete/Time N/A OATE COMPLETED: 12/18/87 

DRILLING METHODS: CABLE-TOOC 

B 
L S 
0 A 
Y M s P 

L 
0 E 
N 

12 
11 
13 

I PAGE 1 ~ Of 2 -1 
R 
E l  
C I  
O (  
V I  
E l  
R !  
Y 

24 

L E E  

07795 
1 2/ 14/& 

1130 

SHELBY TUBE. 

1111 
CL 

I 

07796 
12/ 1 4 m  
1348 

12.0 

15.0 

s 
U Y  
S M  
C B  s o  

L 

DUPLICATE SAMPLE TAKEN. CL 

NOTES: 
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING, DRILLING PERSONNEL: DRILLER: TIM HARRIS, HELPER: CRAIG COULTER. I 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: Z(u3 
GROUND ELEVATIOW: 

ENGINEER/GEOLOCIST: B. DUNNING 

- 
D 
E 
P 
T 
H 

_I 

17.1 

1 
PROJECT NAME: fWC R I / f S  

KORDINATES: NORTH 481,760.81 EAST 1,3T7,051.97 DATE: 12/16/87 

WL: D e p t h  N/A D s t c / T i m a  Y/A DATE STARTED: 12/14/87 
D e p t h  N/A D e t c / T i m e  W/A DATE COMPLETED: 12/18/87 

65.1 

D R I L L I N G  METHODS: CABLE-T00L 

66.1 - 

PACE 2 O f  2 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

O m 7  
12/14/87 
1618 

07798 
12/16/87 
1452 

B 
1 s  
O A  
u t 4  
S P  

L 
O E  
N 

9 
14 
17 
- 

I DUPLICATE SAMPLE TAKEN. 

36 I 

S 
U Y  
S M  
C B  
s o  

L 

CL 

SU 

- 
BOTTW OF BORING 69.3 1 

NOTES: 
D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING,  D R I L L I N G  PERSONNEL: DRILLER: TIM HARRIS, HELPER: CRAIG CUJLTER. 1 

-. __ . . . . 



FERNALD 
R W S  
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w 
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0 
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N O T E S :  - 

27311 

I N S T A L C A T I O N  O E T A I  LS 
MONITORING WELL 243 

PREPAR€O FOR 

. .  



FBRNALD 
RVFS 

DRILLING METHOO p&jp -mdJ 
DRILLING FLUID (S) USED: 

FLU1Dkh-R FROM 0 TO 64.2 
FLUID upt FROM U A  TO MI) 

PIEZOMETER INSTALLATION SHEET 
L c T  NAME FMP c 4 x 1  IF5 FtELO E N G . / G E O . h a  

4 PRCJECT NC. A 0 2  7- 7.'2 CHECKED BY 
BORING NO. 2 4 3  
PIEZOMETER NO. M A  DATE OF INSTALLATION la 

- TYPE @F BIT 

CASING SIZE (SI USED: 

SIZE 10'' FRCIM 0 TC 69.2' 
SIZE IJtb FROM LIA TC k~h 

PIEZOMETER DESCRIPTION 

TYPE fj~\a\ess ~ p p \  

DIAMETER OF PERFORATED SECTION 4 " @ 
PERFORATI@N TYPE:: 

SLOTS 0 HOLES 0 SCREEN 
AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA 

~ 

iarnJess -1 
- RISER PIPE MATERIAL 

RISER PIPE DIAMETERS: 4 11 0.0. 4 3 h  " 1.0. 
LENGTH OF PIPE SECTIONS 10' 4 2Y2' 

-. 
JOINING METHOD F h s h  x c n ' i 7  I hw& 

OTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5 I OTHER PROTECTlOh LOCklUG CA3 W l f H  I 
I PROTECTIVE PIPE 0.0. . A h c L  I Lock. I 

- 

DISTANCE ABOVE 8ELOW- 
GROUND SURFACE (n ) ITEM 

TOP OF RISER PIPE * M F f  
GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE 3.0 ' 

~ ~ ~~~~~ 

BOREHOLE FILL MATERIALS: [ 
GROUT /SLURRY 

BENTONITE 

SAN 0 
GRAVEL 

PERFORATE 0 SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
69.3 
53.0 ' 

I 
BOTTOM 

TOP I 
TOP I BOTTOM I 

~ 

TOP I BOTTOM 

4 
THE PIEZOMETER FLUSHED AFTER INSTALLATION ? YES 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  NO 

?EM ARKS 



WELL 2051 



B 

D 

K 

- 
! 0 

- 
0.0 

0 C SCRIP 1 ION 

I q w -  

2: 

s 
In- 
2 



B 

B 

- - 
1 -  

0 ' -  ' t  OESCAIPTION 



F@SHNALs,rS v yyl 
RVFS 

VISUAL CLASSlFlCATlON OF SOILS 

' I  - 

1 

c I 
L 

t a i( 

. 

R E M A R K S  

9 (0% ' 



- I  RVFS 

VISUAL CLASSIFICATION OF SOILS 273.1 
-3 ' 3 2  IPROJECT NAME Ptrne, ?L/[ 1 CI 

OE SC RIP  T ION R E M A R K S  

' I  - 

253 



PROJECT NWBER: 602 5.2 

BORING NUMBER: 2051 
GROUND ELEVATION: 

B 

D 

PROJECT N M E :  FWC R I / F S  

COORDINATES: NORTH cai,sv7.05 EAST 1,383,279.97 DATE: ii/ib/a7 
CYL: O a t h  N/A OateITimt Y I A  I DATE STARTED: i i i i c i a 7  

I 
~~ ~ 

ENGINEER/GEOLOCIST: L M L L  Y l L L E  Depth N/A Dete/Time N/A DATE CWLETED: i i / i7/a7 

D R l L L l N G  METHODS: CABLE-TOOL I PAGE 1 OF 1 

10.0 - 

11.0 - 

22.0 

23.0 

11/14/87 

1115 

- 
R 
E l  
C I  
O (  
V I  
E l  
R !  
Y - 

- 
1 

- 

- 
1 

- 

HARD B R W l S H  YELLOW (IOYR, 6/81 CLAY, SOnE S I L T  AND GRAVEL, 
TRACE SAND AND PEBBLES - DRY. 

HARD GRAY (IOYR, 5/1) CLAY, SWE GRAVEL AND SILT, TRACE SAND 
AND ~ E B B L E S  - DRY. 

- 
S u r  

S M  
C B  
s o  

L 

- 
C L  

- 

- 
CL W A  

REMARKS 

BOTTOM OF BORING 105 

NOTES: 
SHELBY TUBE USED AT 200F1, NO REUTRN, TRIED 22FT. TUBE SAMPLING F O L L M D  ASTM STANDARD FOR UNDISTURBED 2" DIA., THEIR 

, BORING. 
WELL, 2" SAMPLING TUBE. PENN DRILL,  D. NEUMAN, D R I L L ,  HELP B. JOHNSON. R I G  BACKUS ERIE U2C. 450 GAL H2O USED I N  

B .  
254 



! 
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.FERNALD 
W F S  

DRILLING METHOO ca,$/r -coo/ 

FLUID #A FROM TO 
FLUID - FROM - TO - 

DRILLING FLUID (S) USED: 
TYPE @F BIT 7 f / k  
CASING SIZE (S) USED: 

SIZE &@,FRQM fl4 TC 
SIZE - FROM - TC - 

DISTANCE ABOVE/BE E L E  VAT ION 
' GROUND SURFACE ( ( F f  MSC 

ITEM 

TOP OF RISER PIPE 

TYPE hm* RISER PIPE MATERIAL bWes s b e f  
DIAMETER Of PE SECTION qA RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0.0. 9.A& 1.0. G I  

SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS 
AVERAGE SIZE OF PERFCRATIONS_6. D/#  I;, JOINING METHOD 
TOTAL PERFORATED AREA meM1Ds. 

d 

... ,. .-._. 

BENTONITE 

Y E S O  - l! N o m  
NO@ 

WAS THE PIEZOMETER FWSHEO AFTER INSTALLATION 7 
S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S 0  

PROTECTIVE PIPE O.D. / n  3/q; w .  1 AM0 Lo&. 

,; . 



WELL 2064 



. . . . . .  
. . , .. I L., . _i. . 

NULLING METHODS: 

MA 

. .' OES~RIPTION, 
. . . . . . .  

. . .  ' .  ' , " ' .  . . . . .  . . . . . .  . . . .  . .  
. . . . . . .  . . .  

. . I  

. .  

. . .  
t .  . .  . .  

. . .  

. _  
. '  . .  .. .: _ .  

. . .  
. . .  . .  

% .  . .  

. . .  

. . . .  .. , .  . .  : : ! .. . . . . .  . . . . . . . .  .. 

. .  . . . .  . .  

R E M A R K S .  . .  . .  
. .  . . . . . . . .  . .  

. .  . . .  . .  . . . . .  

. . : .  .- . . . . . . . . .  

. . .  . . .  - .  . . .  

. .  . '  . 

.-_ . 
. .  . .  

. .  



GWL: Depth Date/Time OATE STARTED: & qr9B ELEVATION: 
r Depth Date/Time OATE COMPLETED: JR,, 15 1 1 ~ k i  

PAGF 3 O F  3 
'. . 

ENGlNEER/GEOLOGIST: 

IRILLING ME 

0 

w L. 5 w a n  .-:- In >. 

m. 
. -  

t i  z.: = ' -  

: b . _  

. .  . . .  . . . .  
- .  . 

, . ..- . .  

... 

5.5 - 

. _  . . .  - 

.us- 

a 

a =  r y g  
3.0 < 
d 2. .  
= a '  

- 

I n .  - 
: .... I . . .  

. .  

. _. 

. . .  

.> a 
w -  > *  
w . :- 
a.; 

.q 

. . I  - . .  . .  . . . .  
' 0 :  

. . .  

. .  

. .  ... 

. . . .  

. .  
DESCRIPTION. . , .. 

. .  . . .  . .  
. .  

. . . .  . . . . . . . .  . : . .  . .  . . . .  
. . ' . f  

. . . . .  ....... . . . . . . . . . . .  . . . . . .  . '  . . .  
. . . .  . .  

. . . .  . .  

' R E M A R K S  . .  

. . .  
. . . . . . .  . _  ..:. , ;  

. . .  . .  .' .:. . _. . . .  . .  ~ 

. *  

. . . .  
L _. :: . .  

. . . . .  .:, :.: 
. .  

. . . . .  . . .  . .  

. .  

. .  

. . .  

. .  

. . .  

. .- . . .  . . . .  

. .  

. .  

. .  

. .  

,: . . . .  

.. . * .  

- 

. .  . .  

..... 

. . . . .  . . .  . .  

. .  

. .  . . _ .  

- 

5 w l  

.... . . . . . . . .  

1 V O  TI.:\': 
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FERNALD, . .  

30RING NUMBER: &j& :,?+I COORDINATES: 

.LEVATION: IGWL: Depth Daterrime DATE STARTED: TL I 9 ~ 2  
3JGINEER/GEOLOGIST Depth Daterrime DATE COMPLETED:abU )r \e,\ 

)RILLING ME 

. D€SCRIPTION . .  
. . .  . .  

. .  . .  
. . . . . .  .. . . . . . . . . . . . . . . . . . .  . . . . . . .  . e  .. . .  . .  . . .  ... 'r . ,, . . .  ,. i... 

. .  . .  . .  

. . .  . .  

. . .  . . . . . . . .  . .  . . :  * . _ .  . .  . .  

.... 

,'o T 

1 

I PAGE 3 OF 3 

. REMARKS ; . 
. . . . . . .  . . . . . . . . .  . . . . .  . .  

. . . . . . .  . . .  
.: . . . . .  

. .  . . .  
. . . . . . . . . . . . . . . . . . . .  . . _ .  .. . . . . . .  . . . . . .  . .  . . . . .  ......... I . . . . . . . .  

. . . . . . .  . .  . .  . ,.. . .: . . . .  

. . . . . . .  
. .  . .  

. , . .  . _  ' 

. . .  . . . . . .  . . _. . . . . . . . . . . .  

260 

. .  
. . .  _ .  - . .  

a. . .  
. ;<. 

. _  

. .  

. . .  
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FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 2064 

GROUND ELEVATION: 587.8 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,720.10 EAST 1,382,183.97 DATE: 01/12/88 ' 

GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 01/12/88 

ENGINEER/GEOLOGIST: LOWELL U l L L E  

D 
E 
P 
T 
H 

- 

10.0 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 

12.0 - 

22.0 

D R I L L I N G  METHO6S: CABLE-TOOL 

24.0 

PAGE 1 OF 

S 
A D 1  
H A 1  
P T M  
L E E  
E 

1.2 
07762 

01/12/81 
0845 

STIFF,  BROVN ( lOYR, 6/61 GRAVELLY CLAY, SOnE S I L T ,  TRACE 
COBBLES - DRY. 
CONSISTENCY AND DENSITY BASED ON RELATIVE SOIL  TEXTURES. 
SOILD DESCRIPTIONS BASED ON S O I L  CUTTINGS OBSERVED WHILE 
D R I L L I N G  AND BORING 364 D R I L L I N G  LOG. 

07763 
D l  /12/81 

1130 

S T I F F  GRAY (IOYR, 6/01 GRAVELLY CLAY, SOnE S I L T  AND SAND, 
TRACE COBBLES - DRY. 

0.8 

BOTTOM OF BORING 8 5  

NOTES: 
PENNSYLVANIA DRILLING,  CO. DRILLER: DAVE NEUMAN, HELPER: BOB JOHNSON. UATER ADDED WHILE D R I L L I N G  - 230 GALLONS. 

SHELBY TUBE SAMPLE COLLECTED FOLLOWING ASTM STANDARD, COLOR FOLLOUS MUNSELL S O I L  COLOR CHART. BACKGRWND HNU=OPPM, 
ALPHA=2PPM AND BET 



FERNALD 
RVFS c P R O T E C T I V E  R I S E R  C A S I N G  - - 

380 

. .  
. .  

. .  . .  . 

A P P R O X I  MATE E X I S T I N G  
GROUNO S U R F A C E  
EL. 

U 

B 

N O T E S :  
I . R I S E R  P IPE I S  Y I N  I O .  SCHEOULEG 

P I P E ,  T H R E A 3 E 3 . F t Z S H  - J O I N T E D .  

SLOT S C R E E N  ( 0 . O l O  IN. S L O T  S I ZE). 
2.SCREEN I S 9  IN 1.0 5 5 .  P I P E  C O N T I N U O U S  

3.LOWER EN0 O F  S C R E E N  IS C A P P E O .  

4 . E L E V A T l O N  OF WATER L E V E L  70,s 
S. W A T E R  L E V E L  R E A O I N G  O N  1-/.5-88 

.. . . 

I .  

I 
I : 
i 
i 

. . .  .. . . . .  . .  

I N S T A L L A T I O N  OETAI LS 
M O N I T O R I N G  W E L L M  

JC l r '  
PREPAREO FOR 04 ,-Fj? 

282 
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PIEZOMETER INSTALLATI 
FIELD ENG./ PROJECT NAME &,*LL~ m p A  

PRCJECT NC. 602.3.2 CHECKED B-Y 
BORING NO. 
PIEZOMETE DATE OF INSTALLATION 

BOkEHOLE DRILLING 

B' 
I - .  

, *.:. ' 

0.0 
. . : . ... . .  . . . . .  '2.0 . . . . . . . . . 

I 

TOTAL 

TECTION SYSTEM 

, . . .  . . . . . _ I .  . .  . .  . . . I .  .. .' '_.... . _ .  . .. 

I 

RISER PIPE MATERIAL s$uii7/453 s&s/iSib' 

RISER PJPE DIAMETERS: 

0.0. ' 948 1.0. q-& 
LENGTH OF PIPE SECTIONS 6 /o f i  
JOINING METHOD Scvecc, FLUSH 30tu-i 

- 

RISER PROTECTIVE PIPE LENGTH s t 1 OTHER PROTECTlOh l o c t i r ~ ~  CW h h ) ~  L. & 
PROTECTIVE PIPE O.D. /d/4 *:, I I 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF' PROTECTIVE' PifE 

BOREHOLE FILL MATERIALS: 

GROUT /SLURRY 

BENTON I T E 

. SAND 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GRaUND SURFACE ( F T )  

, .  . .  . .  

. .  

E L E VAT I 0 N 
( PtlK6.L I 

TO P 0 B@TTOM 5-7 
TOP 57 BOTTOM ~z 
TOP 67- BOTTOM gs 

A& BOTTOM ~ / d  

- 

TOP & BOTTOM 

TOP 

.TOP 

TOP . 

TOP 

TOP 

BOTTOM 

8OTTOM 



MONITORING WELL INSTALLATION RECORD 
11 121 191 . . , - . , - . 

PROJECT N M E :  F e r n a l d  R I / F S  F I E L D  ENGJGEO.: LOWELL WILLE DATE: 01/15/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO- : 2064 N.E COORDINATES: 480720.10. 1382183.9 Mci'-ni;n;liER I 2064 

DATE OF INSTAL.: 

U E  D R I L L I N G  

I I 

CASING TYPE : MONITORING 
CASING DIAH.: 4 In. ID 
CASING S I Z E ( S )  USED: ( i n  

SIZE:  10 FROCI: 0 
SIZE:  N/A -FROCI: N/A 

WELL 

F e e t  1 
TO: 85 
TO: N/A 

WELL DESCRIPTION 

PERFORATION TYPE: S c r e e n  
AVG. S I Z E  OF PERFORATIONS: 0.010 (In.) 

* S t a i n l e s s  s teef  
-E;;;;: 

O.D.: 4 3/8 In. I.D.: 4 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

LENGTH OF 1ST P I P E  SECTION: 10 F t .  

COMHENTS 

PROTECTION SYSTEM 

- 5 F t .  -;. OTHtR P R m O N  (* N o m  BELOW) 

* LOCKING CAP AND LOCK 

ORATED SECTION . __-__- -__- -__-____- - - -  PIP I W  OF BOREHOLE 

W L  AFTER INSTALLATION 

82.5 

70.5 

WELL FL- : No 
WAS A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : N o  

I 

REMRKS - -  COMMENT AREA 

REHARKS : WHITE CORRECTIONS WERE MADE BY LOWELL W I L L I E  AT THE TIME T H I S  FORM WAS 

COCDIENTS: 
COMPLETEO. 

2731 
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FERNALD 
RVFS 27311 

VISUAL CLASSIFICATION OF SOILS 
'ROJECT NUMBER: b o  PROJECT NAME. /= ,zrzmALU RI /J=5 
IORING NUMBER: COORDINATES: DATE: 8-ab-  8 7 
i LEVATION: 

iNGINEER/GEOLOGIST: Depth 

a 6 b 
GWL: Depth DateITime DATE STARTED: 8-25- 8 7 

Date/Ti me DATE COMPLETED: $- 3 {-Q? D offhto/ 
PAGE 2 OF 5 )RILLINC ME' - 

27.0 $ 
- 

s 5" 4 
cr 

2 
12 113" 
26 

16 
IS 

!E SO! 
7 
Ie l l b K  

DESCRIPTION REMARKS 



Y 

. _.. . ._. . - .  

FERNALD 
RVFS 

I 

27311 
VISUAL CLASSIFICATION OF SOILS 

+ 
33.0 

m b  
3.15 

l 2  I 

1 

1 

. .... .. - . 



I FERNALD 

B 

B 

- 

B 

RVFS 
27311 

VISUAL CLASSIFICATION OF SOILS 
'ROJECT NUMBER: & 2 
LORING NUMBER: 2 &b 
ILEVATION: 

j N G IN E E R /GE 0 LOG IST: D. &6\ t~/- ~4 
.E 7% 

DESCRIPTION REMARKS 

,/ 

8-31-87 @!lo 

269 



FERNALD T 
RVFS 

2731 VISUAL CLASSIFICATION OF SOILS . 

'ROJECT NUMBER: b 7  I PROJECT NAME: P h z h l k L n  12 I ~5 
~ 

LORING NUMBER: 266 COORDINATES: DATE: 8-31 -87 
LEVATION: 

NGINEER/GEOLOGIST: D o ~ k ~ ~ d  
GWL: Depth S2.r Date/Time&Iph7 mzr DATE STARTED: 8-23-8 7 

Depth bc Date/Timeml/B7 N!4" DATE COMPLETED: 8-3-87 

a 
w -  
' 2  
a 
iz DESCRIPTION 

. .  
. . .. . . . ... 

' ... 
. I  

I M a  s'L7. .. - 

CL 

REMARKS 



FERNALD RI/FS VISUAL C U S S I F I C A T I W  OF SOILS awbh.4 
PROJECT NWBER: 602 3.2 I PROJECT NAME: FHPC RllFS 4 U 3 V  
BORING NUMBER: 2066 

GROUND ELEVATION: 578.2 

ENG I NEER/GEOLOC I ST : D. OAKLEY 

COORDINATES: NORTH 483,938.95 EAST 1,376,703.45 DATE: 06/25/87 

CUL: D e p t h  N/A D a t e / T l l a s  N/A DATE STARTED: 08/25/87 

D e p t h  N/A D a t c / T l m  N/A DATE COnPLETEO: 08/31/87 

D R I L L I N G  WETHOOS: CABLE-TOOL I PA= 1 OF 6 - 
B 
L S  
O A  
u w  
S P  

L 
O E  
N - 
6 
6 
5 
- 
6 
6 
6 
- 

1 
2 
3 

- 
R 
E l  
C Y  
o c  
E E  
R S  
Y 

vm 

- 

13 

- 

14 

- 

14 

- 

17 

- 

14 

- 

14 

- 

13 

- 

8 

- 

17 

- 

9 

- 

D 
E 
P 
T 
H 

- 

1.5 - 

3.c - 

4.5 

S 
A D 1  
H A 1  
P T H  
L E E  
E 

S 
U Y  
5 1  
C B  
s o  

L 

- 
HL 

- 
C L  

- 
C L  
CL 

T 
S 
F 

- 
N/A 

- 

REMARKS 

S T I F F  B R W N  S I L T ,  TRACE F I N E  SAND. 
07000 

1110 
08/25/87 

STIFF B R W N  S I L T Y  CLAY, TRACE F I N E  SAND. 
0700 1 

08/25/87 
1150 

07002 

1500 
08/25/87 

MEDIUM S T I F F  REDDISH YELLOW CLAY - TRACE S I L T .  
MEDIUM S T I F F  L IGHT GRAY CLAY, TRACE SAND AND S I L T .  

07003 

1510 
08/25/87 

1 
2 
3 

MEDIUM S T I F F  L IGHT GRAY CLAY, TRACE SAND AND S I L T .  C L  

- 
CL 

6.C 

07004 

1700 
08 /25m 

1 
1 
2 

SOFT LIGHT Y E L L W I S H  BROWN CLAY. SOFT L IGHT GRAY SILT,  TRACE 
FINE SAND AND CLAY. 

7.5 

07005 

0800 
08/26/87 

1 
3 
2 

LIGHT YELLOWISH BROWN S I L T  SOME CLAY. 

MEDIUM S T I F F  YELLOWISH BROWN CLAY, SOME S I L T ,  TRACE SAND. 
SOFT LIGHT GRAY CLAY, T R A C ~  SILT. 

H L  
C L  
CL 

.9.( 

07006 

0840 
oa/26/ai 

6 
7 
10 
- 

6 
7 
11 

HEDILM DENSE YELLOWISH BROWN, COARSE SAND, TRACE GRAVEL AND 
SILT.  

SP 

lo.! - 

12.( 

VERY S T I F F  Y E L L W I S H  RED S I L T ,  SCME SAND TRACE CLAY. 
REDDISH BROWN SAND MEDIUM DENSE CRAVE, TRACE SILT. 

HL 
SP 07007 

0900 
o a m m  

07008 
08/24/83 

1345 

4 
16 
17 

HARD GRAY SANDY S I L T ,  TRACE GRAVEL. 
LENS REDDISH BROWN MEDIUM SAND, TRACE GRAVEL AND SILT.  

ML 
SP 

N/A 
N/A 

13.! 

07009 
08/26/8i 

1630 

2 
5 
6 
- 

S T I F F  GRAY S I L T ,  TRACE CLAY. 
S T I F F  DARK GRAY MEDIUM SAND, SOME S I L T ,  TRACE GRAVEL. 

HL sn 

- 

N/A 
N/A 

- 1s.t - 
NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS.' DRILLER - HARRY DYKES. ASSISTANT - TIM HARRIS. RIG - CYCLOWE 42. WLES 

TAKEN Y I T H  STANDARD S P L I T  SPOON SAMPLER - 2.0" O.D. 

.- 
271 



~~ 

FERNAU) R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NWBER: 602 3.2 I PROJECT NAME: FHPC R I / F S  

BORING NWEER: 2066 

GRCUND ELEVATION: 578.2 

ENGINEER/GEOLOCIST: 0. OAKLEY 

COORDINATES: NORTH 483,938.95 EAST 1,376.703.45 DATE: 08/25/87 

W L :  D e p t h  N/A D a t d T i m e  N/A DATE STARTED: 08/25/87 
DATE CCMPLETED: 08/3i/a7 D e p t h  N/A D a t e / T i r n e  N/A 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

. 

S T I F F  GRAY CLAY, SOME S I L T ,  TRACE SAND AND GRAVEL. 

07013 
07014 

1555 
o a m i a 7  

11 

22 
13 

07015 

1615 
oa/26/87 

8 

20 
12 

07017 
08/27/87 

1025 

20 
15 
25 

I 

I 

D R I L L I N G  HETHOOS: CABLE-TO(n I PAGE 2 OF 6 - 
D 
E 
P 
T 
H 

- 

16.! 

S 
A D 1  
N A l  
P T M  
L E E  
E 

B 
L S  
O A  
U H  
S P  

S 
U Y  
S M  
C B  
s o  

L 

- 
C L  

T 
S 
f 

- 

~~ 

REMARKS 

L 
O E  
N 

07010 
08/26/87 

1510 

3 
6 
7 

9 1  

07011 

1530 
oa/26/87 

5 
7 
8 

13 

07012 

1540 
oa/26/a7 

4 
5 
9 

I S T I F F  GRAY SILT,  SOME CLAY, TRACE GRAVEL. H L  N/A 

19.! 

ML 
CL 

S T I F F  GRAY S I L T ,  SOWE CLAY, TRACE GRAVEL. 
HARD GRAY CLAY AND S I L T ,  TRACE GRAVEL. 

15 

21 .( 

I HARD GRAY S I L T Y  CLAY, TRACE GRAVEL AND SAND. 

22 .! 

24.1 - 

24.1 

07016 20 

1025 1 :: 08/27/87 

l2 I 
13 I 1110 26 

25.! 

lo I 27.1 - 

28.! 

zq-z 08/27/87 10 

l6 I 
28.! - 

a 
L 

30.1 

NOTES: 
- 

- B A C K G R W  READINGS. SAMPLES TAKEN WITH SANTDARO S P L I T  SPOOW SAMPLER - 2.0" O.D. DRILLER - HARRY 
TAN1 - T I M  HARRIS. R I G  - CYCLONE 42. 

WlE SCANNE 
DYKES. ASS1 

I .  



I: 
1 

BORING NUMBER: 2066 
GROUND ELEVATION: 578.2 

ENGINEER/GEOLOGIST: D. OAKLEY 

e 

a 

COORDINATES: NORTH 483,938.95 EAST 1,376,703.65 DATE: 08/25/67 

GWL: Depth N/A Dstc/Time Y/A DATE STARTED: 08/25/87 
Depth N/A Dete/Time W/A DATE CMPLETED: 08/31/87 

VISUAL CLASSIFICATION OF SOILS 2731 FERNALD R l / F S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FWC R I / F S  

D R I L L I N G  NETHOOS: CABLE-TOOL PACE 3 

D S  
E 
P 
T 
H 

30.0 

OF 6 -- - 
B R S 

U Y  T A D 1  L S  E l  
S M  S M A 1  O A  C Y  

P T M  U M  O C  C B  F 
L E E  S P - V H  s o  

L E E  L F 
0 E R S  
N Y 

07023 17 
1410 40 

o a m m  27 14 

RENARKS 

SAMPLE SCANNED - BACKGROUND READINGS. SAMPLES TAKEN WITH SANTDARD SPLIT SPOON SAMPLER - 2.0’ 0.0. DRILLER - HARRY 
DYKES. ASSISTANT - T I M  HARRIS. R I G  - CYCLONE 42. 

\ 

%93 



B 

B 

,D ELEVATIOU: 578.2 

!EER/GEOLOGIST: D. OAKLEY 

FERNA 

PROJ 

BoRl 

- 
- 

DATE STARTED: 08/25/87 GUL: Depth N I A  Dete/Time M/A 

Oepth N/A D e t t / T i m e  U/A DATE COWPLETED: 08/31/87 

CRCU 

ENCI 
- 

1 

S B R 
A D 1  L S  E 1  
M A 1  O A  C N  
P T M  U M  O C  
L E E  S P  V H  
E L E E  

0 E R S  
N Y 

HARD GRAY CLAY, SOHE S I L T  AND GRAVEL, TRACE SAND. 
07024 13 HARD GRAY SILTY CLAY, TRACE GRAVEL AND SAND. 

1450 37 
08/27/a7 17 13 

VERY S T I F F  GRAY S I L T Y  CLAY, TRACE SAND AND GRAVEL. 
07025 5 
1520 10 

08/27/a7 7 10 

VERY DENSE STRONG B R W N  SAND, TRACE GRAVEL AND S I L T .  
07026 13 

1550 40 
08/27/87 16 16 

VERY DENSE STRONG BROWN SAND, TRACE GRAVEL. 
07027 14 

0900 
08/2a/a7 51  12 

VERY DENSE STRONG BROWN SANDY GRAVEL, TRACE CLAY. 
07028 30 HARD GRAY SILT,  TRACE CLAY AND SAND. 

1100 
~ oanaia7 50 9 

I 

D R I L  

5 
U Y  T 
S M  s REMARKS 
C B  F 
s o  

1 

CL 
CL 

CL 

SP N/A 

SP N/A 

GP N/A 
ML N/A 

31.5 

33.0 

34.5 

36.C - 

40.C - 

41.5 - 

45.0 

D R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

CT NUMBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  
~ ~~ 

C N W E R :  2066 1 COORDINATES: NORTH 483,938.95 EAST 1.376.703.451 DATE: 08/25/87 

I N C  METHQ)S: . C A B L E - T W L  . I PAGE 4 OF 6 

NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS. SAMPLES TAKEN WITH SANTDARD S P L I T  SPOON SAMPLER - 2.0" 0.0. DRILLER - HARRY 

DYKES. ASSISTANT - T I M  HARRIS. R I G  - CYCLONE 42. 

274 



B 

D 

PROJECT NWBER: 602 3.2 
BORING NUMBER: 2066 

GROUND ELEVATION: 578.2 

PROJECT N M :  FHPC R I / F S  

COORDINATES: NORTH 483,938.9S EAST 1,376,703.4s DATE: 08/25/81 

CVL: D e p t h  N/A D s t c / T l m e  N/A DATE STARTED: 08/25/87 

2731 

I ENGINEER/CEOLOCIST: D. OAKLEY D e p t h  N/A D e t c / T i w ,  M/A 

D R I L L I N G  METHOOS: CABLE-1001 

07031 
07032 
08/3 1 /87 

DATE COMPLETED: 08/51/87 

PACE 5 OF 6 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

S 
U Y  
s w  
C B  
s o  

L 

ML 

CL 
ML 

ML 
CH 
SM 

HARD GRAY S I L T ,  TRACE CLAY AND SAND, LENS GRAY CLAY. 

T 
s REMARKS 
F 

Y/A 

N/A 

W/A 
N/A 
N/A 

17 I 

18 

HARD GRAY CLAY, TRACE S I L T .  
HARD GRAY S I L T ,  S W E  SAND, TRACE CLAY. 

16 

VERY S T I F F  GRAY S I L T ,  SOME SAND, TRACE CLAY. 
VERY S T I F F  GRAY CLAY, SOME SAND, TRACE S I L T .  
MEDIUM DENSE GRAY SAND, TRACE CLAY, SOWE S I L T .  

NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS. VET SAND. DRILLER - HARRY DYKES. ASSISTANT - T I M  HARRIS. R I G  - CYCLONE 62. 

SAMPLES TAKEN U l T H  STANDARD S P L I T  SPOON SAMPLER - 2.0" O.D. 



PROJECT NWBER: 602 3.2 
BORING YUCIBER: 2066 

GROUND ELEVATION: 576.2 

ENGINEER/GEOLOGIST: 0. OAKLEY 

~ 

BOTTOM OF BORING 63 
NOTES: 
DRILLER HARRY DYKES. ASSISTANT - T I M  HARRIS. R I G  - CYCLONE 42 .  S P L I T  SPOON SAMPLES TAKEN WITH STANDARD TUBE - I . 2.0" O.D. 

PROJECT NAME: F W C  RI/FS 

COORDINATES: NORTH 483,938.95 EAST 1,376,703.45 DATE: 08/25/67 

GUL: D e p t h  N/A D a t c / T l m e  Y/A DATE STARTED: 08/25/87 

D e p t h  N/A D a t c / T i a r e  N/A DATE COWPLETED: 08/31/87 

DRILLING HETHOOS: U B L E - T O O L  PACE 6 OF 6 
D E  
E 
P 
T 
H 

61.5 

B R S 
A D 1  L S  E l  U Y  T 
M A 1  O A  C N  s n  s RENARKS 
P T M  Y H  O C  C B  F 
L E E  S P  V H  s o  
E L E E  L 

0 E R S  
N Y 

07033 MEDIUM DENSE GRAY SAND SOME SILT, TRACE CLAY. 

1620 10 

07036 6 VERY STIFF GRAY CLAY, {RACE SAND AND SILT. 
08/31/07 6 18 



FERNALD 
RVFS 

- 
2 
0 
c 

7 A P P R O X I M A T E  E X I S T I N G  
C R O U N O  S U R F A C E  / EL.  

i 

e 

u O T E S :  - 
I . R I S E R  P I P E  15 + I N  I O .  SCHEOULE 

2.SCREEN I S  + I N  1.0 S S  P I P E  C O N T I N U O U S  
P I P E ,  T H R E A O E 3  .Tk:SH - J O I N T E D .  

SLOT S C R E E N  (0.01 0 IN S L O T  S I Z E ) .  
~ . L O W R  ENO OF S C R E E N  IS CAPPEO. 
4. ELEVATION O F  WATER L E V E L  
9.wATER L E V E L  REAOING ON 

t 7 ,  
a t  

I N S T A L ~ A T I O N  O E T A I  L S  
MONITORING WELL 266 

PREPARE0 FOR 

p m P C  =/FS 

279,  



FERNALD 
RVFS 

- 
PROTECTIVE PIPE O.D. 10 / b C  k< I\bQ  orb 

2731 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

PIEZOMETER INSTALLATION SHEET 
@ROJECT NAME ~ i z / u / t u 3  I FIELD ENG./GEO._BD 4 hLG;C/ DATE $ * z % 7  

PRCJECT NC. (607- CHECKED BY DATE 
BORING NO. 2 b b  
PIEZOMETER NO. 7. (,b DATE OF INSTALLATION 0 -3\- 07 

BOREHOLE DRILLING 

DISTANCE ABOVE /BELOW E L E VAT I 0 N 
GROUND SURFACE (-) 

0.0 

( Fr 1 MY- 
2,6 F Y .  

DRILLING METHOD 
DRILLING FLUID (SI USED: 

F L U I D ~ J ~ E ~  FRCIM 5 TO I FLUID d FROM&% TO- 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT/SLURR$JOL@iq 
BENTONITE S S  
SAN 0 

Li~.-J%+AvEL o w 3  
PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

PIEZOMETER DESCRIPTION 

2.5 Ft, 

a'/ / 
TOP a EOTTOM 30~5 T@P ' 

'TOP 3gt% BOTTOM yY.0' -TOP 

TOP 4q,6 BOTTOM_- 33& TOP 

TOP 45' EOTTOM 60' TOP 

TOP BOTTOM & TOP 

6 2 4 .  f SILT +nAP) 

TYPE s ~ p \ w ~ ~  1\ '\= (3 \Ll 
DIAMETER OF PERFORATED SECTION 4 " / I >  

PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATIONS 0 I rbcb 
TOTAL PERFORATED AREA 

SLOTS 0 HOLES 0 SCREEN ha 
/ 

-- BOTTOM 
BOTTOM 
BOTTOM 
BOTTOM 

BO': TOM - 

6) - RISER PIPE MATERIAL <q&~ AXE<< < T S t j l  
RISER PIPE DIAMETSRS: 

LENGTH OF PIPE SECTIONS 
0.0. 4 - 1 .  0. 4 " 

/ 0 l=T, 
JOINING METHOD T HLC'At3 &&ill C curW-- - 

(FLUS* m\ur T HRl= m=n\ 

I I 3 q  I 1 GWL AFTER INSTALLATION 

WAS THE PIEZOMETER FWSHEO AFTER INSTALLATION? YES 0 
Y E S O  S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

b6Lt 70  /rF bccc/k~pI-^rvl) LAW. 



WELL 2070 



0 

0 

WELL INFORMATION SHEET 27311 
Well Number: 
WMCO: I+'i-- SA- 

P d : d ? k r A  7 .-y r:. f 3 l . J  UiJ Locat i on : 
Well Locat ion:  G C e ; ~ c c  3 
Sta te  P1 ane Coordinates : E N 

D r  N 4 7 6 7 5 a  E 
Ground E leva t i on  : 5 9  2. 1 7  o 
Approx. S i t e  Coordinates : I 3 9 2 9 d Y  S I  

Monitor ing:  
Aqui fer :  U f / @  5 P 6 
Moni to r ing  Program: 
Parameters Monitored/Frequency: 

Approx. Water Table E leva t ion :  53.2. 6 b  Depth t o  Water: 7 a . s a  

D r i  11 i n g  : - 
D r i l l i n g  Method: \ ~ \ \ 2 4 -  <*d A uc,W D r i l l e r :  -?r- -< - / 2 , ; 
Date o f  I n s t a l l a t i o n :  3- a -4 ' b Completion Date: 3- 2r- Qk 
Borehole Diameter: Casing Diameter: I '  

Borehole Depth: I C  2 . 7 ~  Casing Length: 
Type O f  Logs: 

We1 1 Construct ion:  
B a c k f i l l  Type: 
Screen I n t e r v a l :  4 79-409 (109 
Screen Type: 
Type o f  Pump: 
Pump Capaci ty:  
Casing E leva t i on :  594 .  

Type Annular Space Seals: 
Screenpack Mater i  a1 : 
Casing Type: 
Pump Model: 
Date Pump I n s t a l  1 ed: 
Height o f  S t ick -up :  3.  os 

Hydr ol og i c Tests : 

Remarks : 

Completed By: Ext.: Date: 

2-80 0 -  



IT-% BORING NO. DATE BECAN: 3-24-88 
DATE flNISHm 5-2sbb 
GROUND SJRFACE 5922 N 478.732 E 

DARK BROW-OWACE SILT AND d - Y, TRACE ROOTS u a n  

- M O m  SILTY CUY. TRACE ROOT$ 

0 . l  I 
590.0 - SOFT ORANbE-BROWN AND DARK CRAY ml/d 

580.0 

- 
S O  

- - 
- - 

10.0 
- - MEDIUM SnFF B R O W  SL'IY U A Y .  

-ACE FINE G R A ~  u u s  - - - - - Ad- - MEDIUM snn GRAY CLAY. TRACE FINE d 
15.0 TO COARSE SAND AND FTNE TO COARSE - IGRAKL, MOIST 14.4. 

MUST 3.8'1 ' 
SOFT ORANGE-BROW AND UCHT mt /d 

-1 w 
...' I - 

CRAY M O M  SILTY CLAY. TRACE 
FWE TO WARS€ SAND AND FINE 

MEDIUM STIFF BROWN SLTY UAY.  . f;J7a 
SOME FINE TO MEDIUU G R A m  
TRACE flNE TO COARSE SAND, 
MOIST 8.5' 

7 

EK!2!?L - - L) r 
ml/d 

m y  snm GRAY SLT. TRACE FINE TO 

FINE SAND STRINGERS uasr 
COARSE SAND AND FINE WVEL SOME 

MEDIUM snrr GRAY CLAW SILT, TRACE 
FlNE TO COARSE SAND AND flNE TO 
COARSE GRAVn. MOIST 25.0 
------ 

MEDIUM snn GRAY UY. SOME SLT. 

G R A ~  Man 
TRACE flNE TO COARSE SAND AND FINE 

325. 

- PROJECT NO. 503083 
. -  

BORING NO. IT-SA 
SHEn 1 o f 5  

'ERCHED GROUND 
MATER FROM 6.5' 
ro 7.5'; MSI8LE 
F E R  AUCER 
?EMOVAL 

HARD CRAELLY 
MATEfUAL FROM 
19.75' TO 2l.5'. 

GRAM1LY ZONES 
AT 31' AND 32' 
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I 

BORING NO. IT-% DATE e E w  +24-m 

N 478,752 E 1,382,029 
DATE FINISHED: s2sM 
GROUND SURFACE EL: 5- 

E l  Y 

VERY DENSE GRAY flNE TO COARSE SAND 
M D  flNE TO COARSE C R A m  TRACE: 
SILT. YlEf 

BOTlOM OF BORING 
103.0’ 

RESISTANCE 
BLOWS PER FC 

BORING NO. If-% 
SHEET3 OF3 

REMARKS 
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2731 
GENERAL NOTESANDLEGEND 

l l L L  2 0 D SPLIT BARREL SAMPLE 

? S f i  5'  PENETRATION REFUSAL RESISTANCE AND 
FRACTIONAL INCREMENT DRIVEN IN FEET 

E WATER 

APPROXIMATE EXISTING - ooouYD ,.*.*I z. GROUND WATER LEVEL AN0 DATE 

-.lcm A P P M I I Y A T E  TOP 

u S C S UNIFIED SOIL CUSSIFICATION SVSTEM ICAPITAL LETTERS 

INDICATE U B  TEST CLASSIFICATION LOWER CASE LElTERS 

INDICATE VISUAL FIELD CUSSIFICATIONI 

Q ROCK 

STANDARD PENETRATIW RESISTANCE IS TnE NUMBER 

OF B L M  REOUIRED TO DRIVE A 1 INCH 0 .0  $?LIT 

BARREL SAMPLER 11 IUCMES USING A 140 POUND HAMMER 

IALLIWG FREELY THROUGH x) INCHES. THE s u m t n  
n u  DRIVEW 18 iwms AND Tnt WUYBER OF ELM 

RECORDED FOR EACH 6 lkCH INTERVAL. THE RESISTAICE 
TO PEWETRATIOW IS IUDKATED Ow THE DRAWING U 

OLOWSPER F W T .  

TRACE - I U O I C A T E S  R(cyIu OF 5 10 1 2 %  OF SUBJECT YATERIAL BT W I G H T  

SOME - IWOICATES WS?W Or I2 TO >O%OF SUBJECI Y A l E R l A L  81 W E I G H T  
Ah0 - IWOICATES APPSOXIYATELI EQUAL PORTIONS W Su)JECT Y A I E R I A L  07 U E  < - *  

THE BORING LOGS AND RELATED INFORMATION 
DEPICT SUBSURFACE CONDITIONS ONLV AT 
THE SPECIFIC LOCATIONS AND DATES INDICATED 
SOIL CONDITIONS AND WATER LEVELS AT 
OTHER LOCATIONS MAV DIFFER FROM CONOlTlONS 
OCCURRING AT THESE BORING LOCATIONS ALSO 
rnE PASSAGE OF TIME MAV RESULT IN A 
CHANCE IN THE CONDITIONS AT THESE 
BORING LOCATIONS 

284 
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~ROJECT NUMBER: L n  2 3 ,  7- I PROJECT NAME: F r r ~ ,  PC R Y  
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3REHOLE DRILL1 NG 

ITEM 

TOP OF RISER PIPE 

DRILLING METHOD 1 TYPE C\F BIT - . & h d s  R-; 
- 1 

DISTANCE ABOVE /B 
GROUND SURFACE 

2 , I  

DRILLING FLUID (SI USED: CASING SIZE (S) USED: ~ J R I ) ~  83 

' .FLUID t3& FR.@M '. 0 TO 3 5  , '  SIZE /o&+,&;- * . {> . T C a .  .. .. .. 
. .  

. . . ' (  ,. ' S I T E ' _ _  + . - . ' .FROM.  :,-:.-. . ' . ,TQ.  -.- ; '.--.- ", . . .  . . . . . . .  . . . . . . . .  To: 
. . .  . . .  . . . .  . . .  . . .  . . .  . .. . . . . . . . . .  :. . -. 

. . .  . . . .  

' .: .::.FcuIo :: -:- . FROM : , -.. - 
. . . . . . . . . . . . . . . .  . .  

; i 

. .  
. . .  

e . . .  
, .  

. _ _  . . . .  , . . .  
. . .  . . . . . . . .  . . . . . . . . . .  _ .  

. .  
. .  

. . .  .. . . .  . . . .  ., . .  , . . . . . . . .  . . . .  . . . .  . . . .  . .  . .  . . . . . . .  .:' a , - ;  .;. .:. 

. .  

. .  . .  . . . .  . . . .  . . . .  . . ;. : . .. , .. ,.. 
. .  :.. 

. .  
1.EZQMETE.R .DESC.R.[pT{0N.. ' ; 

, .  . . _  . 
-. . . _  . .  

. .  . .  . .' *.,..: .. 

TYPE lVlOEJ.lrafZC d&' RISEP"PIPE MATERIAL L5hu47s.s S + a /  
DIAMETER OF. PERFORAT.ED . . .  

SLOTS a HOLES 0 SCREE'N 0 LENGTH OF PIPE SECTIONS 2, 5; s,, 
ldy -4 -&q 

SECTION & d RISER PIPE DIAMETERS: , . . . .  : . q L ,  . . . . . . .  
. . . .  . . .  . . .  . . .  

PERFORATION' TY:PE: . . . . . . .  u :%ur : 4g/&j4 1'. '0. . 

AVERAGE SIZE OF PERFCRATIONS dd/D& JOINING METHOD ,) 

2 0  : : ." , 'o.D:. 

rc-e3 T w o  e, jA:eqnlp,l, k=hJA T0;d 

. .  . .  

TOTAL PERFORATED AREA 15 c? 

BOREHOLE FILL MATERIALS: 

GROUT/SLURRY TOP $;sv&& BOTTOM sFt 
BENTON IT E TOP Sf't BOTTOM /,{j 

( I * + . ) )  ,\%\$ TOP lop BOTTOM 33-fI- 
w30 C'ts SA. TOP 32& BOTTOM 

PERFORATED SECTION TOP /s*S.c+ BOTTOM 30.2ff 

PIEZOMETER TIP 41,4 -P#fp %@ h d , W  
BOTTOM OF 8OREHOLE 3 5 f f  
GWL AFTEi? INSTALLATION 

. .  . .  . .  
ROTECTION SYSTEM 

d 

.TOP BOTTO~I 
TOP BOTT@M' 

RISER PROTEdTlVE PIPE LENGTH 5 ff OTHER PROTECTlOh / O C f i &  4464 
PROTECTIVE PIPE 0.0. 10. G? 

GROUND SURFACE I 0.0 

I BOTTOMOF PROTECTIVE PIPE I 4-2 '69 $+ 

E L €VAT ION ( i f l l  
cs38.4 ' 

TCP BOTTOM 

~~ 

TOP I BOTTOM I 
TOP BOTTOM 

'ES 0 NO-671 



_.. * . P R ~ O E E C T : ~ E  R I S E R  C A S I N G  

. . . :  

. .  

. .  

! 

I N S T A L L A T I O N  O E T A l  LS  
M C N I T O ~ I N G  W E L L  2/06  

PqEPARED F 3 R  



W N I T O R I N G  WELL INSTALLATION RECORD 
11/21/91 

ROJECT NAME: F e r n a l d  RI/FS F I E L D  ENG./GED.: S. BATTELLE DATE: 01/31/89 

- a e o o  
D R I L ~ i ) C U b : D : T (  i: F e e t )  

FLUID: WATER FROM: 0 TO: 35 
FLUID: N/A FROM: N/ATD: N/A 

ROJECT NO. : 602.3.2 CHECKED BY : u. A. HERTEL DATE: 02io9ia9 
ORING NO. : 2106 N E COORDINATES: 476096.82, 1379580.2 
ELL NUMBER: 2106 DATE OF INSTAL.: 01/31/89 

* a ea amner 
: 4 ' ~ A ~ : N t ' ~ ; n ~ ~ R : R ~ , : d N ~  
CASING TYPE : MONITORING UELL 
CASING DIAM.: 4 In. I D  
CASING S I Z E ( S )  USED: (in F e e t )  

S IZE:  10 FROM: 0 TO: 35 
SIZE:  N/A F R W :  N/A TO: N/A I NOTES/CI%MENTS : 

ELL DESCRIPTION 

TOTAL PERFORATED AREA: 15 F t .  2ND P I P E  SECTION: 5 F t .  
NOTES/CCWENTS: 3RD P I P E  SECTION: 10 F t .  

ROTECTION SYSTEM 

)OW) 
PROTECTIVE P I P E  O.D.: 10.5 1;. 

LOCKING L I D  U/ PADLOCK 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

ORATED SECTION 

WELL T I P  
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

AS THE WELL FLU- 
AS A SENSITIVITY TEST PERFOR 

540.80  
538.9 I 2.1 F t .  

2.5 F t .  
0.0 

REMARKS - -  COMMENT AREA 

EMARKS : J I M  TESORIERO OBSERVED D R I L L I N G  OF BORING, SARAH BATTELLE OBSERVED 

OnMENTS : 
WELL INSTALLATION. 

27311 
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FERNALD 
RVFS 

I 
I ; . 

i 

' I  

t 
9 
0' 
CD 

I - 



p ~ 0 f E C t r v E  R I S E R  C A S I N G  -% 
FERNALD 
RIIFS 

4 3 T E S :  
I . R I S E R  PIPE: IS4*01N I O .  S C H E D U L E  

P I P E ,  f H R E A 3 E 2  .ft;Sn - J O I N T E D .  



FERNALD 
RVFS 

L 

# i A M e I L  d - DRILLING METHOD C P S ) C E :  Tea 1 TYPE OF BIT 

DRILLING FLUID (SI USED: CASING SIZE (S) USED: 

273% PIEZOMETER IN STALLATI 0 N SHEET 

L 

TYPE fV)balT4L ~ G L L  RISER PIPE MATERIAL? IC < t ~ i r l U % ~  STEEL- 

DIAMETER OF PERFORATED SECTION4.O I d  1-n. RISER PIPE DIAMETERS: 
PERFORATION TYPE: 0.0. 4 3 ' 8  Id - 1.0.4.0 r r J  

SLOTS&& HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 10.6 p;r 

AVERAGE SIZE OF PERFCRATICNS b- 0 I It4 JOINING METHOD FLJSC( .JolAw T H a A m  

TOTAL PERFORATED AREA . I 5 0  m- 

BOREHOLE DRILLING 

RISER PROTECTIVE PIPE LENGTH - a  
PROTECTIVE PIPE 0.0. \ o  5 4  Id  

OTHER PROTECTlOh t t t d G E 3  &aCKfJG 

Cbd€iL WC9-)4 ? A i ) L O C <  

DISTANCE ABOVE/BELOW 
GROUND SURFACE (FT) ITEM 

TOP OF RISER PIPE . 2 . a  
GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE 2 .% 

BOREHOLE FILL MATERIALS: 
GROUT/SLURRY TOP 0.0 BOTTOM 4 9 . 0  
BENTON I T €  TOP 4 - 8 . 0  BOTTOM S 3 . 0  

SAND TOP 5 3 . 0  BOTTOM 76.0 
GRAVEL N O ~ J E  W E D  TOPNAY B O l T O M b ! !  

PE RFOR AT E 0 SEC TI ON TOP S8.4- B O l T O M 7 3 , +  
PIEZOMETER TIP 7 C . f  
BOTTOM OF BOREHOLE 7 6 . 0  
GWL AFTER INSTALLATION 6 3 . 6 s '  

E C €VAT IO N 
0 

I 

! 

TCP BOTTOM 

-TOP BOTTOM 

TOP BCTTCIM 

TOP BOTTOM 

TOP BOTTOM 

-m 

- 



MONITORING WELL INSTALLATION RECORD 
11/21/91 

IJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: M. GARMAN DATE: 02/28/90 
IJECT NO. : 602.3.2 CHECKED BY : E.T. DATE: 03/02/90 
I I N C  NO. : 2120 N,E COORDINATES: 480186.92, 1382123.0 
.L NUMBER: 2120 DATE OF INSTAL.: 02/28/90 

LE D R I L L I N G  

FLUID: UATER FROM: 0 TO: 76.0 
FLUID: N/A FROM: N/ATO: N/A 
NOTES/COMMENTS: 

CASING TYPE : MONITOR WELL 
CASING DIAM.: 4.0  In. !O  
CASING SIZE(S) USED: ( in F e e t )  

S IZE:  10 FROM: 0 TO: 78.0 
SIZE:  N/A FROM: N/A TO: N/A 

.L DESCRIPTION 

RISER PIPE DIAMETER;: 
XRFORATION TYPE: S l o t s  O.D.: 4 3/8 In. I.D.: 4.0  In. 

rOTAL PERFORATED AREA: 15. F t .  2ND P I P E  SECTION: N o t  N o t e d  
IOTES/COMHENTS: 3RD P I P E  SECTION: N o t  N o t e d  

COMMENTS 

ITECTION SYSTEU 

t ISER p: 5.0 F t .  BELOW) 
>ROTECTIVE P I P E  O.D.: 10 3 In. 

* HINGED LOCKING COVER WITH P 

ITEM 

rop OF RISER PIPE 
;ROUND SURFACE 
30TTOn OF PROTECTIVE P I P E  

5OTTOn OF BOREHOLE 
W L  AFTER INSTALLATION 

XHE UELL F L ~  
j A SENSITIVITY TEST PERFOR 

v 
GROUND SURFACE 

2.0 F t .  

2.5 F t .  
0.0 

0.0 48.0 
48.0 I 53.0 
53.0 76.0 
58.4 73.4 

IMARKS - -  COMMENT AREA 

4ARKS : FIRST ATTEMPT OF T H I S  BORING VAS RELOCATED DUE TO CASING BREAKING FROM 

MEMTS: 
60.0 FT. TO 80.0 FT. 20 FT .  TOTAL LEFT I N  GROUND. 

2738 
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BORING NWBER: 2648 

GROUND ELEVATION: 582.5 
COORDINATES: NORTH 481,508.29 EAST 1,379,062.57 

GWL: D e D t h  N/A D a t e / T i m c  N/A 

I ENGINEER/GEOLOGIST: M. SUANSON D e p t h  N/A D a t e / T i m e  N/A DATE CWPLETED: 09/25/90. 

FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  I 

DRILLING METHOOS: CABLE-TOOL I PAGE 2 

REMARKS 7 - 
B 
L S  
O A  

S P  
L 

O E  
N 

u n  

- 
R 
E I  
C N  
D C  
V H  
E E  
R S  r - 

7 

- 

18 

- 

18 

- 

4 

- 

6 

- 

10 

- 

8 

- 

0 

- 

4 

- 

13 

- 

- 
S 

U Y  

c e  
s o  

L 

s n  

- 
T 
S 
F 

D 
E 
P 
T 
H 

- 

16.5 

S 
A D 1  
M A 1  

L E E  
E 

p i n  

33 128 
09/ 19/90 
1426 

5 
5 
5 

LOOSE GRAY (2.5 Y 5/0) SILT-CLAY-GRAVEL MIXTURE, SOWE COBBLES TRACE OF SAND 'YET. 
LOOSE  RAY (2.5 Y s/o j ,  CLAYEY-SILTY SAND, TRACE OF GRAVEL 
AND C~BBLES,  VET. 
L 

sn 
w 
CL 

(nu 0.0 ppn 
I = O  CPn 3r = roo-iiapn 

33129 
09/19/90 
1439 

5 
7 
9 
- 
2 
3 
5 
- 
2 
2 
3 
- 

1 1  
7 
8 

~ ~~ 

LOOSE GRAY (2.5Y 5/0) S l L T Y  CLAYEY SAND SOWE-GRAVEL VET. w 

- 
CL 

CH 

- 
GC 

- 
CL 

- 
CL 

inu 0.0 ppn 
I = O  CPn sr = 100-110- 

18.0 - 

19.5 - 

21 .o - 

22.5 - 

24.0 

VERY SOFT GRAY (2.5 Y 5/01, GRAVELLY-SILTY CLAY, SOnE SAND, 

SOFT GRAY (2.5'Y 5/0), S I L T Y  CLAY, SOnE PEBBLES AND GRAVEL, 
W E D I W  TO HIGH PLASTICITY,  VET. 

LW PLASTICITY WET. 33130 
09/ 19/90 
1447 

I = O  3r = roo-12- 

LOOSE GRAY (5 Y 5/11 GRAVEL-SAND-CLAY MIXTURE, SOME SILT,  COBBLES, MEDIUM PLASTICITY IN CLAY, WET. 33131 
09/20/90 
0820 

33132 
09/20/90 
0900 

FIRM, GRAY (5  Y s/ l ) ,  GRAVELLY CLAY, SOnE S l L T  AND COBBLES, 
LW TO MEDIUM PLASTICITY,  VET. 

33133 
09/20/90 
0938 

4 
5 
14 

FIRM, GRAY (5  Y 5/1), S I L T Y  GRAVELLY CLAY, SOME COBBLES, LW 
PLASTICITY,  MOIST. 

1.5 
Hnu= 0.0 ppn 
2 = o  CPn Br = 80 ~ p n  

33134 
09/20/9t 
0943 

7 
6 
7 
- 

6 
3 
5 
- 
2 
3 
3 

FIRM GRAY (5  Y 5/1), S I L T Y  CLAY, TRACE OF GRAVEL AND COBBLES, 
L W  t o  MEDIUM PLASTICITY,  MOIST. 

1 .o 

- 

Hw 0.0 ppn 
P = o  CPn Br = 110-112~pn 

25.5 E:; 
Er = 100 

NO RECOVERY AFTER T U 0  (2) ATTEMPTS, COBBLE BLOCKING SPOON I N  
LOOSE MATERlAL - SAMPLED WASH MATERIAL. 33135 

09/20/9C 
1414 

27.0 - 

28.5 - 

30.0 

LOOSE, GRAY (5  Y 6/11 S I L T Y  GRAVEL WITH LIMESTONE COBBLE 
FRAGMENTS, TRACE OF CLAY, MOIST TO VET. 33136 

09/20/9C 
1418 

33 137 
09/20/9( 
1433 

11 
5 
8 

FIRM, GRAY ( 5  Y 6/1), S I L T Y  CLAY, SOME SAND AND PEBBLES, LW 
TO HEDlUM P L A S T l C l T Y ,  C(0IST. 

1.5 

- 
I NOTES: 

i L L  S O I L  SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. S O I L  COLORS I D E N T I F I E D  USING MUNSELl COLOR CHARTS. 



GROUND ELEVATION: 582.5 
ENGINEER/GEOLOCIST: M. SUANSON 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 09/18/90 

D e p t h  N/A D e t c / T i m  N/A DATE CDWPLETED: 09/25/90 
D R I L L I N G  METHCOS: C A B L E - T m  PAGE 3 OF 6 

I 

>4.0  

94 .0  

3.5 

1.25 

3.0 

H w  0.0 ppn 
a = O  cpn Br = 100 cpn 

H w  0.0 ppn 
a = 0 Cpn Br = 120 CP 

H w  0.0 ppm 
a = O  C P  ar = 120 CP 

Hnu= 0.0 pprr 
a = O  C P  ar = 100 CP 

33142 
09/21/90 
0906 

13 
17 
24 

18 

~~ ~ ~ ~~ 

VERY HARD, DARK GRAY ( 5  Y 6/11, SILTY CLAY, S W E  SAND AND 
PEBBLES, COBBLE FRAGMENT, ROOT PARTICLE, LOU PLASTICITY,  DRY T 
H 

33143 
09/21/90 
091 1 

27 
29 
30 

TERNALO R l / f S  VISUAL C U S S I F I U T I O W  OF SOILS 

PROJECT NUMBER: 602 3.2 1 PROJECT NAME: FMPC R l l F S  
I ~~ 

BORING NUMBER: 2a8 I COORDINATES: NORTH 481.508.29 EAST 1.379.062.571 DATE: 09/18/90 

- 
D 
E 
P 
1 
H 

- 

31.5 - 

33.c 

L 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

HARD DARK GRAY (5 Y 4/11, S I L T Y  CLAY SOME SAND AND PEBBLES, 
TRACE O f  LIMESTONE COBBLE, LOU P L A S T l t l T Y ,  SLIGHTLY MOIST. 

18 

S 
U Y  
S M  
C B  
S O  

1 

- 
CL 

O E  
Y 

3.5 
H w  0.0 ppn 
a * O  cpn ar = 80 cpn 

33138 
09/20/90 
1438 

7 
16 
17 

CL 
33139 
09/20/W 
1547 

26 
42 
50 

VERY HARD, DARK GRAY (5 Y 4 / 1 ) ,  S I L T Y  CLAY 
PEBBLES, COBBLE FRAGMENT, ROOT PARTICLE, L b v  PLASTICITY, DRY T 

SOnE SAND AND 

18 

p4 .0  
Hnur 0.0 ppm 
a = D  cpn ar = 100-120cpn 

33140 
09/20/90 
161 1 

14 
22 
33 

CL HARD, DARK GRAY (5  Y 4/11, S I L T Y  CLAY, SOnE SANDAND PEBBLES, 
COBBLE FRAGMENT, ROOT PARTICLE, L W  PLASTICITY,  DRY TO SLIGHTL 

18 

4.0 
H w  0.0 ppn 
a = O  cpn ar = 100 cpn 

34.5 - 

36.C 

33141 
09/20/90 
1614 

23 
57 

CL VERY HARD DARK GRAY (5Y 4/1) S I L T Y  CLAY SOME SAND AND PEBBLES 
COBBLE FRAGMENT ROOT PARTICLE LOU P L A S T I C I T Y  DRY TO SLIGHTLY M 

12 

CL 

CL 

- 
CL 

- 
CL 

R 

FIRM, GRAY (5  Y 4/11 SILT-CLAY MIXTURE, TRACE OF SAND AND 
PEBBLES, LOU PLASTICITY, SLIGHTLY MOIST. 

. .  6 

HARD DRK GRAY (2.5 Y 4/01, S I L T Y  CLAY, SWE PEBS, LOU PLAS 
DRY i 0  SLIGHTLY HOIST, MED DENSE, Y E L L W I S H  BROWN (10 YR 5 / b ) ,  

10 

37.5 

39.( - 

40.5 

33144 I 

0926 1 1; 
09/21 /90 

NOTE 
ALL I I L  SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. S O I L  COLORS I D E N T I F I E D  USING MUNSELL COLOR CHARTS. 



PROJECT NWBER: 602 3.2 

BORING NUMBER: 2648 

GROUND ELEVATION: 582.5 

ENGlNEER/tEOLOCIST: M. SWANSON 

PROJECT NAME: FMPC R I / F S  

COORDINATES: No l lTH 481,508.29 EAST 1,379,062.57 DATE: 09/18/90 

CUL: D e p t h  N/A D s t e / T i a r  N/A DATE STARTED: 09/18/90 

D e p t h  Y/A D a t e / T i m e  N/A DATE CCUPLETED: 09/25/90 
D R I L L I N G  METHODS: CABLE-TOOL PACE C OF 6 

o s  
E 
P 
1 
H 

46.5 

50.0 

51.5 

55.0 

56.5 

60.0 

NOTES: 

8 R S 
A D 1  1 5  E l  u v  T 
H A 1  O A  C N  s n  s REMARKS 
P T H  Y H  O C  C 8  F 
L E E  S P  V H  S D  
E L E E  L 

* O  E R S  
N Y 

VERY DENSE, DARK YELLOVlSH B R W N ,  (10 YR 4 / 6 ) ,  E L L - G R A D E D  SU N/A 
33145 50 GRAVELLY SAND, SOWE S I L T  AND PEBBLES, SUBANGULAR TO SUBRWNDED HW 0.0 ppn 

09/21 /90 3 a * O  cpn 
1 5 1 9  Br = 80-90 cpn 

VERY DENSE, DARK YELLCUISH BRCUN (10 YR 4/61, POORLY GRADED SP N/A 
33146 23 FlNER SAND, SOME SILT,  TRACE OF PEBBLES, SUBRWNDED, MOIST. H W  0.0 ppm 

09/21/90 41 15 a - 0  cpn 
1 5 5 2  50 ar = 80 cpn 

DENSE BROVNISH YELLOV (10 YR 6/81, POORLY GRADED F lNE SAND, SP N/A 
Hw 0.0 ppm 33147 19 SOnE !ilLT, DRY TO SLIGHTLY MOIST. 

09/23/90 30 14 VERY DENSE GRAYlSH B R W N  (10 YR 5 /21 ,  POORLY GRADED COARSER SP N/A a = 0 cpn 
0849 5 0  SAND, SOnE S I L T ,  TRACE OF CLAY, DRY. Br = 80 cpn 



I) 

PROJECT NUMBER: 602 3.2 

EORINC NUHBER: 26&8 

GROUND ELEVATION: 582.5 

ENGINEER/GEOLOGIST: M. SUANSON 

PROJECT NAHE: FHPC R I / f S  

COORDINATES: NORTH 481,508.29 EAST 1,379,062.57 DATE: 09/16/90 

GUL: D e p t h  N/A D a t e / T f m  N/A DATE STARTED: 09/18/90 

D e p t h  N/A D a t e / T i m e  N/A DATE CCHPLETED: 09/25/90 

B 
L S  
O A  
W H  
S P  

L 
O E  
N 

DRILLING HETHOOS: CABLE-TOOL 

6 
14 
23 

PACE 5 OF 6 

- 
29 
4 1  
49 

- 

SP 

6 
21 
28 

N/A 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

GU 

i S O  

N/A 

DENSE, GRAY (10 YR 5/1) WITH SOHE VERY DARK GRAY (10 YR 3/1), 
HEDIUH GRADED S I L T Y  SAND, TRACE OF SURWNDED PEBBLES, VET. 

9 

VERY DENSE, Y E L L W I S H  BROWN (10 YR 5/4), POORLY GRADED COARSE 
SAND, SOHE SUBANGULAR PEBBLES, S I L T ,  TRACE OF CLAY, HOIST TO U 

14 * 
DENSE YELLOWISH BROWN (10 YR 5 /61  WELL GRADED GRAVEL SAND, PEBBLE HIXTURE, SUBROUNDED TO SUBA~GULAR, SWE SILT, w h .  

10 

REHARKS 

H w  0.0 ppn 
a = O  C P  
B r  = 1 0 0 - i i o c p  

Hnu= 0.0 ppn 
a = O  C P  ar = 100 c p  

NOTES: 
ALL SOIL  SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. SOIL COLORS I D E N T I F I E D  USING HUNSELL COLOR CHARTS. 



0 E R S  

PROJECT NWBER: 602 3.2 
BORING NUMBER: 2648 

CRCUND ELEVATION: 582.5 
ENGINEER/GEOLOCIST: H. SYANSW 

1 
PROJECT N M E :  FMPC Rl/FS 

COORDINATES: NORTH 481,508.29 EAST 1,379,062.57 DATE: 09/18/90 
CM.: D e p t h  W/A 

D e p t h  N/A 

r, l!U& 

D s t e / T i a r  Y/A DATE STARTED: 09/18/90 
D e t e / T i m e  Y/A DATE COCIPLETED: 09/25/90 

I I 

D R I L L I N G  METHODS: CABLE-TOM PAGE 6 OF 6 

o s  
E 
P 
T 
H 

76.5 

7 8 . 5  

80.0 

A D 1  
M A 1  
P l H  
L E E  
E 

33151 
09/23/9 
1610 

33152 
09/23/9 
1624 

11 
17 
29 

DENSE, DARK GRAYISH BROWN (10 YR 4/21 WELL GRADED GRAVELLY 
SAND, S W E  SUBROUNDED PEBBLES, S I L T ,  WET. 

12 

10 
26 
38 

BLOW SANDS AT 76.5 - 78.5 FT. NO SAMPLE TAKEN. 
78.5 FT. - VERY DENSE, GRAYISH BROWN (10 YR 5/2), POORLY 

7 GRADED COARSE SAND, SOME GRAVEL, S I L T ,  WET. 



. .  

, 4 I- 



I FERNALD 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

27312 

OISTANCE ABOVE /BELOW E I- E VAT ION 
GROUND SURFACE ( F - r )  0 

+ 2.0 

0.0 

PIEZOMETER INSTALLATION SHEET 

I 

BOTTOM OF PROTECTIVE PIPE - 1.c 
BOREHOLE FILL MATERIALS : 

v 

b ’ C u d J  GROUT /SLURRY TOP o a : r  BOTTOV \eoFr 
BENTONITE TOP -SO!; BOTTOM 5 %  O F r  

SAN 0 TOP 5 3 0 ~ i  BOTTOM 7 5 3 1  r 

GRAVEL U o u b *  JSGQ TOP b ( ~  BOTTOM M A  

PERFORATED SECTION TOP c6ofr  BOTTOM 7101, 

PIEZOMETER TIP 7 5 . 0  Fr 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

r 

eo 0 F r  
. 6 0 . 6 ~ f  q-rs  -qu 0 Iccy) 

~~ 

PIEZOMETER NO. Z C Y B  DATE OF INSTALLATION 4-2 ’-- ‘@ a 5 0  

BOREHOLE DRILLING 

1 

-- TCP BOTTOM 

.TOP BOTTOM 

TOP BOT TCM 

TOP BOT TOM 

TOP BOT TOM 

3 110 

I I DRILLING FLU10 (SI USED: [ CASING SIZE 6) USED: 
FLUID H c o  FROM o r 7  .TO h c ’ f r  

FLUID - FROM - TO - I FROM TC - SIZE - I 
PI E ZOMETER DESCR I PTlON 



WELL 2649 

I 



t I 

I- 

--I 

c 

NOIldrt(3S30 



I 1 



R I / F S  0 VISUAL CLASSIFICATION OF SOILS 



F E 3 t 4  A 1 D 
R V F S  

0 
2731 

VISUAL CLASSIFICATION OF SOILS 

I 

.- 

;1 



R V F S  0 
2738 

VISUAL CLASSIFICATION OF SOILS 

I 

.. .. - . - . . . . 



~ROJECT NUMBER: 602 3.2 

iORlNG NUMBER: 2649 
;ROUND ELEVATION: 

~~ ~ ~~ ~ ~ ~~ 

PROJECT NAME: F W C  UI/FS 

COORDINATES: NORTH 481,167.42 EAST 1,378,125.73 DATE: 10/16/90 

W L :  D e p t h  N/A D a t c / T i m e  N/A DATE STARTED: 10/16/90 
iNGINEER/GEOLOGIST: H. SWANSON I D e p t h  N/A D e t e / T i m e  N/A DATE COCIPLETED: 10/19/W 

T 
S 
F 

<.25 

2.5 

2.5 

3.0 

REMARKS 

H w  0.0 ppn 
a 0 CPn 
6T = 180-Zbocpn 

H w  0.0 ppm 
a = 0 cpn 
6r = 18o-zzocpn 

FIRM DARK B R O W  (10 YR 3/31, S I L T Y  CLAY, TRACE OF SAND, LOU 
P L A S ~ ~ C I T Y  DRY. 
HARD, DARK'BROWN (10 YR 3/31, SANDY S I L T Y  CLAY, L W  
PLASTICITY, DRY. 

CL 

CL 

HARD, DARK BROWN (10 YR 3/31, SANDY S I L T Y  CLAY, LOU 

LWD ~ R A M L ,  TRACE OF SAND, L W  PLASTICITY, DRY. 

PLASTICITY DRY. 
HARD DARK'GRAYISH BROWN (10 YR 4/21, S l L T Y  CLAY, S W E  PEBBLES 

CL 

CL 

3.0 

3.0 
Hnv= 0.0 ppn 
a = 0 cpn 
6r = 140-2zocpn 

HARD, VERY DARK GRAY (10 YR 3/11, S I L T Y  CLAY, SOnE COBBLES AND 
GRAVEL, LOU P L A S T I C I T Y ,  DRY. 

CL 

FIRM, O L I V E  GRAY (5 Y 4/21, S I L T Y  CLAY, TRACE OF GRAVEL, LOU 
PLASTICITY, DRY. 

CL 

FIRM, O L I V E  GRAY (5 Y 5/21, S l L T Y  CLAY, S W E  GRAVEL, LOU TO 
MEDIUM P L A S T I C I T Y ,  SLIGHTLY MOIST TO MOIST. 

CL 

SOFT, O L I V E  GRAY (5  Y 5/2), S I L T Y  CLAY, SOME PEBBLES, MEDIUM 
PLASTICITY,  MOIST. 

CL 

FIRM, O L I V E  GRAY (5  Y 5/21, S I L T Y  CLAY, TRACE OF PEBBLES, 
SAND, MEDIUM P L A S T I C I T Y ,  MOIST TO WET. 

CL 

FIRM O L I V E  GRAY (5  Y 5/21, CLAY, SCXE S I L T ,  HIGH PLASTICITY,  
Mol S f .  
FIRM, MOTTLED O L I V E  GRAY (5  Y 5/21, AND DARK YELLOWISH B R W N  
(10 YR 4/61, S I L T Y  CLAY, MEDIUM PLASTICITY,  HOIST. 

CC 

2731 FERNALD R I / F S  VISUAL C L A S S I F I C A T I W  OF S O I L S  

) R I L L l N G  METHOOS: CABLE-TWL I PACE 1 OF 4 I I 

S 
U Y  
S M  
C B  
s o  

L 

- 
D 
E 
P 
1 
H 

- 

1.5 - 

3.c - 

6.5 - 

6.( - 

7.5 - 

9.( - 

IO.! - 

I2.( - 

13.1 - 

I5 . t  - 

- 
B 
L S  
O A  
Y M  
S P  

L 
O E  
Y 

- 
R 
E I  
C Y  
D C  
V H  
E E  
R S  
Y - 

18 

- 

18 

- 

18 

- 

3 

- 

3 

- 

10 

- 

12 

- 

18 

- 

6 

- 

18 

- 

S 
A D 1  
H A 1  
P T M  
L E E  
E 

2 
3 
3 
- 
9 
7 
8 
- 
9 
15 
8 
- 
5 
6 
7 

~~ ~ 

VERY SOFT, DARK Y E L L W I S H  BROWN (10 YR 4/61. ORGANIC CLAYEY 
SILT SOWE SAND, SLIGHT P L A S T I C I T Y ,  DRY. 
FIRM' DARK BROWN (10 YR 3/31, S I L T Y  CLAY, TRACE OF SAND, LOU 
P L A S f I C I T Y ,  DRY. 

33 194 
1 O /  16/90 
1340 

33195 
10/16/90 
1346 

33196 
10/16/90 
1352 

33197 
1 O /  16/90 
1355 

I cL 
FIRM, VERY DARK GRAY (10 YR 3/11, SAUDI S I L T Y  CLAY, SOCIE 
COBBLES, LOU P L A S T I C I T Y ,  DRY. 

2.0 
Hnu= 0.0 ppn 
a = O  cpn 
6r = lB0-220cpn I 

33 198 

1401 
101 16/90 

6 
15 
19 

2.5 
H n u =  0.0 ppn 
a 6r = O  = 1co-2cocpn cpn 

33199 
1 O /  16/90 
1407 

5 
7 
8 

33200 

141s 
io/i6/90 

6 
9 
16 
- 
2 
3 
3 

.so 
Hnu= 0.0 ppn 
a = D  cpn 
6r = 140-24ocpn 

33201 
1 O /  16/90 
1530 

33202 
10/16/9O 
1537 

3 
5 
6 

I .60 I 
Hw- 0.0 p ~ n  

6r = 180-250cpn 
a = O  

:nl:":8."1 6r 120-22Dcpn 33203 
10/16/9C 
1544 

12 
19 
23 
- 

I YOTES: 
ILL SOIL  SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. S O I L  COLORS I D E N T I F I E D  USING MUNSELL COLOR CHARTS. 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 2649 

GROUND ELEVAT I ON : 

PROJECT N U € :  F W C  R I / F S  

COORDINATES: NORTH 481,167.42 EAST 1,578,125.TJ) DATE: 10/16/90 

WL: D e p t h  N/A D a t e / T I m  N/A I DATE STARTED: 10/16/90 

I ENGINEER/GEOLOCIST: M. SWANSON D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 

DATE COnPLETED: 10/19/90 
PAGE OF 4 

33205 
10/17/90 
0855 

5 
10 
11 

33206 
10/17/90 
0935 

6 
6 
7 

33211 

1048 
10/17/90 

12 
28 
40 

33212 
10/17/90 
1116 

12 
SO 

33214 
10/17/90 
1417 

10 
12 
22 

e 

- 
D 
E 
P 
1 
H 

- 

16.5 

- 
R 
E l  
C b  
o c  
V I  
E E  
R S  
Y - 

18 

- 

10 

- 

18 

- 

18 

- 

3 

- 

18 

- 

18 

- 

18 

- 

9 

- 
- 

11 

- 
- 

12 

- 
- 

REHARKS 

Hnv= 0.0 
0 = o  
B r  = 120-1so~pn 

33204 
10/17/90 
0846 

3 
5 
6 

FIRM, OLIVE GRAY (5  Y 4/21 CLAY, SOME S I L T  AND GRAVEL, LW TO 
MEDIUM PLASTICITY,  MOIST, fRACE OF ORGANICS AT 16.0 FT. 

MEDIUM DENSE, O L I V E  GRAY (5  Y 4/2), CLAYEY GRAVEL, SCHE S I L T ,  
TRACE OF SAND, MOIST TO VET. 

6r = 120-16o~pn 

HW 0.0 
0 = O  
6r = 100-200~pn 

18.0 - 

19.5 - 

21 .c - 

22.5 - 

24.C - 

25.5 

~ ~~~ 

HARD, DARK GRAY (5 Y 4/11, CLAY, S&E S I L T  AND PEBBLES. L W  
P L A S t l C I T Y  SLIGHTLY MOISt. . 
MIXTURE, TRACE OF SAND AND GRAVEL, LOW PLASTICITY,  DRY TO S L I G  
FIRM, DARK'TO VERY DARK GRAY ( 5  Y 4/1 TO Vi), SILT-CLAY 

1 FIRM, DARK TO VERY DARK GRAY (5  Y 4/1 TO 3/11, SILT-CLAY 
MIXTURE, TRACE OF SAND AND GRAVEL, LOU PLASTICITY,  DRY TO S L I G  

0943 

-I VERY SOFT VERY DARK GRAY ( 5  Y 3/11, CLAYEY S I L T ,  SLIGHT 
PLASTICITC, SLIGHTLY MOIST.  

N/A 
HW 0.0 ppn 

095 1 

I FIRM, O L I V E  GRAY ( 5  Y 5/21, S I L T Y  CLAY, LOW PLASTICITY,  MOIST. 
VERY SOFT, VERY DARK GRAY (5  Y 3/11, CLAYEY S I L T ,  SOnE SAND, 
NO PLASTICITY,  TRACE ORGANICS, DRY. 
Y 

2.0 
e.25 H w  0.0 ppn 

0 = o  cpm 
N/A 6r = 140-220cpn 

33209 
10/17/90 
0958 

7 
10 
23 

332 10 
1 O /  17/90 
1013 

22 
40 so 

Y E L L W I S H  B R W N  (10 YR 5 / 4 ) ,  MEDIUM DENSE, S I L T Y  SAND, SOHE 
GRAVEL, SLIGHTLY MOIST. 
VERY DENSE, YELLOWISH BROWN (10 YR 5/61, WELL GRADED S I L T Y  
SAND, TRACE OF PEBBLES, DRY. 

N/A 
H w  0.0 ppn 
0 = o  C P n  
6r = ioo-18o~pn 

VERY DENSE, YELLOWISH B R M  (10 YR 5/6), WELL GRADED S I L T Y  
SAND, TRACE OF PEBBLES, DRY. 
SOFT, O L I V E  (5 Y 5/4), SAND-CLAY MIXTURE, SOME SILT,  SLIGHT 
PLASTICITY I N  CLAY, SLIGHTLY MOIST. 

N/A 
H W  0.0 ppn 

.so 0 = 0 cpn Br = 120-18o~pn 
27.C - 

20.: 
35.( 
- 
- 

36.! 
4O.t 
- 
- 

41 .! 
45.(  
- 

SOFT O L I V E  (5 Y 5 / 4 ) ,  SAND-CLAY MIXTURE, SOME S I L T ,  SLIGHT 

SAND, SOME S I L T  AND PEBBLES, DRY. 

PLAS~ICITY IN CLAY SLIGHTLY MOIST. 
VERY DENSE, Y E L L W ~ S H  BROWN (io YR 5/61, WELL GRADED COARSE 

.so 
H w  0.0 ppn 

N/A o = 0 cpn 
B r  = 100-200cpn 

7 a(:_l,l tr = 120-240cp 
VERY DENSE DARK YELLOWISH BROWN (10 YR 4/6) POORLY GRADED 
COARSE SAN6, SOnE PEBBLES AND GRAVEL, TRACE OF S I L T ,  MOIST. io/i7190[ 33213 $A 16 

1349 

DENSE, DARK YELLOWISH BROWN (10 YR 4/61 POORLY GRADED F I N E  
S I L T Y  SAND, SOME PEBBLES, SLIGHTLY MOIST. 

< 

I 
NOTES: 
A L L  SOIL SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. S O I L  COLORS I D E N T I F I E D  USING UUNSELL COLOR CHARTS. 



FERNALD RI/FE VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 
BORING NUMBER: 2649 

GROUND ELEVATION: 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH C81,167.C2 EAST 1,378,125.73I DATE: 10/16/90 

GWL: D e D t h  N/A D e t e / T i m e  W A  I DATE STARTED: 10/16/W 

ENGINEER/GEOLOCIST: H .  SWANSON 

D 
E 
P 
T 
W 

- 

46.5 

D e p t h  N/A D a t e / T i m  N/A I DATE CWPLETED: 1 D / 1 9 / W  

5o.c - 

51.5 - 

55.c - 

56.5 - 

60.C 

f 
A D T  

P T H  
L E E  
E 

  AI 

B 
L S  

Y M  
S P  

L 

O A  

I ;  E 

33250 
10/17/90 
1452 

5 
8 
19 

33251 7 
10/17/90 11 
1530 I 29 

' 

5 
W E D I W  DENSE, YELLOWISH BROUN (10 YR 5 / 4 ) ,  WELL GRADED SILTY 
SAND, WET. 

I 
33252 
10/17/90 
1552 

MEDIUM DENSE, YELLOWISH BROWN (10 YR 5 / 4 ) ,  WELL GRADED SAND, 
SOME S I L T ,  TRACE PEBBLES, MOIST. 

7 

6 
7 
10 

DENSE, B R O W  (10 YR 5/3) POORLY GRADED COARSE SAND, TRACE OF 
SILT,  HOIST TO WET. 

6 

- 
t 

U Y  
S M  
C B  
s o  

1 

w 

su 

N/A 
H w  0.0 p p ~  
a = O  C P  
Br = 80-140 c p  

W h  
H w  0.0 ppn 
a = O  C P  sr = 80-160 c p  

NOTES: 
ALL SOIL  SAHPLES.COLLECTED PER ASTH STANDARD PENETRATION TEST. SOIL  COLORS IDENTIFIED USING HUNSELL COLOR CHARTS. 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 2649 

GROUND ELEVATION: 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 481,167.42 EAST 1,378,125.73 DATE: 10/16/90 

GUL: D e D t h  N/A D e t e / T i m e  W/A I DATE STARTED: 10/16/90 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 4 

ENGINEER/GEOLOGIST: 1. SUANSON D e p t h  N/A D e t e / T i m e  N/A I DATE COMPLETED: 10/19/90 

33253 
10/17/9( 
1619 

61 .S 

D S  
E 
P 
1 
H 

6 5 . 1  

A D 1  
M A 1  
P T M  
L E E  
E 

33255 
1 O /  1 8 / 9 t  
0925 

70.0 

S 
7 
11 

MEDIUM DENSE YELLOWISH BROWN (10 YR 5/61, POORLY GRADED S I L T Y  SP N/A 
3 SAND, S W E  PEBBLES, WET. 
6 16 
6 

MEDIUM DENSE, YELLOWISH BROWN (10 YR 5 /4) ,  POORLY GRADED F I N E  SP N/A 
SAND, SWE S I L T ,  WET. 

13 

4 
10 
19 

MEDIUM DENSE YELLOWISH BROWN (10 YR 5/6),  POORLY GRADED S I L T Y  SP N/A 
SAND, TRACE 6~ PEBBLES, WET. 

12 

{nu= 0.0 ppn 
I = o  C P n  ir = 120-200~pm 

(nu= 0.0 ppn 
1 = o  cpm Sr = 110-200~pm 

BOTTW OF BORING 70.0 

NOTES: 
DRILLING,  SAMPLING ENDED AT 70.0 FT.  60TTW OF BORING AT 70.0 FT. ALL SOIL  SAMPLES COLLECTED PER ASTM STANDARD 

PENETRATION TEST. SOIL COLORS I D E N T I F I E D  USING HUNSELL COLOR CHARTS. 

320 



c 
r. 
P 

c - 
- 
a 

5 
c 



1 
I -- 

FLUID H,o FROM Orr 10 7 u Q f r  

FLUID - FROM - TO - 

FERNALD 

FROM - TC - SIZE - 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME F ~ I ' c  t1 lF -s  FIELD ENG./GEO. h. S u c w j ~ w  DATE \L; -40  
PRCJECT Ne. 602 3.Z t CHECKED BY OAT E 
BORING NO. Z b(14 

PIEZOMETER NO. ZGY4 DATE OF INSTALLATION (0-1 9 -90 

BOREHOLE ORlLLlNG 

I CASING SIZE (S) USEO: I I DRILLING FLU10 (SI USED: 

PIEZOMETER OESCRlPTlON 

SLc>-rt'b 
PERFORATION TYPE: I SLOTS a HOLES a SCREEN a 

RISER PIPE MATERIAL316 < T ~ I U L C * L S  S T C ~  

RISER PIPE DIAMETERS: 
o . ~ .  3/s +. _ _ I .  D.. 

LENGTH OF PIPE SECTIONS \ O  F r  

BOTTOM OF PROTECTIVE PIPE 

BOR€HOCE FILL  MATERIALS: 

GROUT /SLURRY 

BENTONI TE 

SANO 

GRAVEL U ~ U G -  U i t A  
-~ 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

DISTANCE ABOVE 
GROUND SURFACE (FT) 

E L E V  AT I 0 N 
0 

I 

+ t . a  
0.0 

~ - 2.c 
I 1 

BOTTOM ' lO .3 r r  TOP 6OTTCM 

BOTTOM w / (  TOP BOT TOM 

BOTTOM 6 L U r r  TOP BOTTOM 





APPENDIX C 

WELL CONSTRUCTION INFORMATION FOR THE 3000-SERIES MONITORING 
NETWORK 
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VISUAL CLASSIFICATION OF SOILS &' J*&: . -!a,,-! A L! 

PROJECT NUMBER. 602 

nsg ,  R E M  K S  
DESCRIPTION 

5 
\ I  

IO 
12 

\? 

\9 
IP 
25 

32 
22 
I2 

15 
IO 

21 

23 

.1 

Ib 

2 .  
2 

3 
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-u - 
VISUAL CLASSIFICATIQN OF SOILS 

IPACE 2 OF \ \  G METHOOS: 

O t  SCRIPTION R E M A R K S  

SP 

12. CL 

. .* ... ..cT . . . . - . .  



Depth Date/Timr OATE COMPLETED \ -  \&nq 
;E 3 OF \ \  -E -Tea L 

2738 . .  

OESCAlPf lON R E M A R K S  

a. ;. 

SW 

L 

=p- 



\ O T I S  

0 E SCRIP T I  ON 



OESCRlPrlON R E M A R K S  

329 

. 
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VISUAL CLASSIFICATION OF SOILS 

27311 

b 

3r 
qb 

Ihl* 

:0 

5 0  
;>50 



q-,fy I 

VISUAL CLASSIFICATION OF SOILS 

I 

I 

R E M A R K S  OL SCRIP T ION 

I .t 

92' 
q'-  1 L 

qq'L 95 e 
29 

3b 
: 1.5 Y ,  5 /21 

97' 

qe' 

- . .  

- -  
3. .3 

1 7  

bd 
2c 

CL 

- 3 -  



VISUAL CLASSIFICATION OF SOILS FA'-[ -1 J- 
IPROJECT NUMBER. bi?2 1 PROJECT NAME F17 t? 4 \  I cc 

DESCRIPTION 

I i  

1 

a -  LZ- 87 

R E M A R K S  



I 

I 

iE 

R E M A R K S  



t -  
t 

435' - 
136' 

0 E SC R I P 1 1 0 N R E M A R K S  
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PROJECT NUMBER. 6 0 2  PROJECT N A M E .  C t l P C  A \  / F 5  
IOAING NUMBER: 3 @) 9 COOROINATES: Q -24 - 8 3  

I PAGE \ \  OF r \  

R E M A R K S  



PROJECT NUMBER: 602 3.2 

D R I N G  NUMBER: 5024 

;ROUND ELEVATION: 579.9 
ENGINEER/GEOLOGlST: B. DUNNING 

__ 
PROJECT NAME: FHPC RI/FS Z - m J  
COORDINATES: NORTH 482,477.17 EAST 1,378,902.73 DATE: 09/14/87 

GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 09/14/87 
D e p t h  N/A D e t e / T i m e  N/A DATE COnPLETED: 10/03/87 1 

T 
S 
F 

N/A 

'IA 

N/A 
N/A 

REMARKS 

HW 0 ppn 
a = o  cpn 
6r = 40-60 cpn 

Hnu= 0 P P  
a = o  cpn ar = 40-140 cpn 

Hnu= 0 ppn 
a = 0 C P  ar = 60-140 cpn 

07090 
09/14/87 
1400 

12 
17 
19 

07092 
09/14/87 
1445 

22 
12 
15 

07093 
09/14/87 
1545 

10 
21 
23 

07095 

1625 
09/14/a7 

16 

23 
19 

07096 
09/15/87 
0830 

6 
11 
15 

'IA 
HW 0 
a = O  

.75 

N/A 
HW 0 ppn 
a = 0 CPn ar = 40-80 cpn 

07100 
09/15/87 
1030 

2 
2 
3 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

D 

B 

~ 

) R I L L I N G  METHOOS: CABLE-TOOL I PAGE 1 OF 8 ~~ I 
I - 

D 
E 
P 
T 
H 

- 

1.5 - 

.3 .0  - 

4.5 

- 
R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y - 

12 

- 

26 

- 

18 

- 

14 

- 

16 

- 

12 

- 

6 

- 

12 

- 

18 

- 

18 

- 

- 
S 

3 1  
E M  
t B  
E O  

L 

S 
A D 1  
H A 1  
P T H  
L E E  
E 

B 
L S  
O A  
W M  
S P  

1 
O E  
N 

~ 

MEDIUM STIFF, YELLOWISH-BROWN CLAY WITH SOME SAND, HOIST. CL 

- 
sn 

- 
SP 

GW 
GC 

1345 

STIFF, DARK YELLOWISH-BROWN S I L T Y  SAND WITH SOHE FINE GRAVEL, 
MOIST. -* 09/14/87 25 
MEDIUM DENSE DARK YELLWISH-BROWN S I L T Y  SAND WITH SWE GRAVEL, 
MOIST. 
COARSE GRAVEL - GRAYISH BROWN. 
MEDIUM DENSE DARK YELLWISH-BROWN S I L T Y  SANDY GRAVEL, MOIST.  

MEDIUM DENSE DARK YELLWISH-BROWN S I L T Y  SANDY GRAVEL, MOIST.  
STIFF YELLOWISH-BROWN SILTY CLAY, HOIST. 

GC 
CL 

N/A 
Hnu= 0 ppn 
a = o  C P  6r = 40-140 cpa 

6.0 - 

7.5 

DENSE YELLOWISH-BROWN SILTY GRAVEL GRADING DOWNUARD TO A: 
HARD DARK GRAY CLAY W I T H  A TRACE OF COARSE SAND AND GRAVEL, HO 

GC N/A 
Hnu= 0 ppn 
a = o  cpn 
6r = 40-140 cpn 

I 
VERY STIFF GRAY CLAY U I T H  A TRACE OF F I N E  GRAVEL (SLIGHTLY 
DAMP), HOIST. 

CL 4.0 
Hnu= 0 ppn 
a 3 0  cpn 
6r = 40-140 cpn 

9.0 

MEDIUM DENSE, GRAYISH-BROWN GRAVEL, MOIST. GC 

- 
CL 

- 
CL 

SM 

10.5 - 

12.c - 

13.5 

I 1.0 
H ~ F  0 ppn 
a = O  cpa 
6r = 40-80 cpn 

MEDIUM STIFF OLIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, 
HOlST. 

07098 
09/15/87 
0942 

6 
11 
17 

MEDIUM STIFF OLIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, 
HOIST. 
LOOSE GRAY, F I N E  SAND, HOIST. 

SOFT OLIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, MOIST. CL 

- 

.so 
H W  0 ppn 
a = O  cpn ~r = 40-80 CP 

15.c 
NOTE 

336 
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P 
FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  I 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3024 
GROUND ELEVATION: 579.9 

PROJECT NAME: FMPC R I / F S  ~ z731 
COORDINATES: NORTH 482,477.17 EAST 1,378,902.TJ DATE: 09/14/87 

CVL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 09/14/87 

I ENGINEER/GEOLOGISl: 8. DUNNIYG D e p t h  N/A D e t e / T i m e  N/A 

D R I L L I N G  METHODS: C A B L E - T m  

DATE CmPLETED: 10/03/87 
PAGE 2 OF 8 

N/A 
N/A 
.4.0 

H n c ~  0 ppn 
a = 0 cpn ar = 40-80 cpn 

N/A 

N/A 
Hmr= 0 ppn 
a - 0 cpn ar = 40-80 cpn 

3.5 
>4.5 Hnu= 0 ppn 

a = o  cpn a r  = 40-80 cpn 

B 

B 

- 
R 
E 
C I  
01 
V I  
E l  
R 
Y - 

18 

- 

6 

- 

18 

- 

18 

- 

18 

- 

18 

- 

12 

- 

18 

- 
18 

- 
12 

- 

- 
f 

U Y  
S M  
C B  
s o  
1 

S 
A D T  
H A 1  
P T M  
L E E  
E 

B 
L S  
O A  u n  
S P  

L 
D E  
N 

1 
S 
F 

REIIARKS 

.so 
H n u :  0 ppn 
a - 0  cpa ar = 40-80 cpn 

H n u :  0 F P  
a = o  cpn a r  = 40-80 CP 

.so 

07101 
09/15/87 
1040 

6 
6 
9 

SOFT OLIVE-GRAY CLAY WITH A TRACE TO S W E  SAND AND GRAVEL, 
)rDI sf .  CL 

- 
C L  

16.5 

07102 
09/ 15/07 
1350 

2 
3 
12 

SOFT OLIVE-GRAY CLAY W I T H  A TRACE TO S W E  SAND AND GRAVEL, 
m1si. 

18.C 

07103 
09/15/87 
1355 

20 
45 
40 
- 
46 
30 
27 
- 
16 
33 
47 
- 
14 
16 
22 
- 
20 
50 

SOFT O L I V E  GRAY CLAY, MOIST. 
VERY DENSE GRAY FINE GRAVEL, MOIST. 

~ 

CL 
GP 

- 
sw 
CP 

- 
GP 
sc 
CL 

19.5 - 

21 .( - 

22.5 - 

24.( - 

25 .! 

DARK YELLWISH-BROWN COARSE SAND. 
VERY DENSE GRAY COARSE GRAVEL, MOIST. 07104 

09/15/87 
1530 a r  = 40-80 ~ p n  

07105 
09/16/87 
0900 

VERY DENSE GRAY COARSE GRAVEL, MOIST. 
VERY DENSE GRAY FINE TO MEDIUM SAND, MOIST. 
HARD OLIVE-GRAY CLAY, TRACE OF GRAVEL, MOIST. 

07106 
09/ 16/87 
1005 

DENSE GRAY UNCONSOLIDATED GRAVEL, MOIST; GRADING DOWNWARDS TO 
A HARD GRAY CLAY, SOME GRAVEL, MOIST. 
KEDIUM DENSE GRAYISH-BRWN FINE TO MEDIUM SAND WITH TRACE OF 
LARGE QUARTZ ROCK FRAGMENTS. 

GW 

SP 

071 07 
09/ 16/87 
1420 

MEDIUM DENSE GRAYISH-BROWN FINE TO MEDIUM SAND WITH TRACE OF 
LARGE QUARTZ ROCK FRAGMENTS, WET. 

SP 

- 
CL 

- 
ML 
CL 
CL 

07108 
09/16/87 
1440 

8 
18 
30 
- 

35 
52 
30 

~~ ~~ 

M R D ,  DARK GRAY OLIVE-GRAY CLAY WITH S W E  SAND AN0 F I N E  GRAVEL 

27.( - 

28.5 - 

30.t 

VERY S T I F F ,  GRAYISH-BROWN S I L T Y  CLAY. 
VERY HARD, GRAY CLAY. 
VERY S T I F F ,  GRAY CLAY WITH TWIG-LIKE FRAGMENTS 77 AN0 A TRACE 
OF GRAVEL. 

07110 
09/16/87 
1500 

071 1 1  
09/16/81 
1520 

46 
50 

VERY S T I F F ,  GRAY CLAY WITH TWIG-LIKE FRAGMENTS ?7 AND A TRACE 
OF GRAVEL. 

CL 
Hnu= 0 ppn 
a = O  cpn ar = 40-80 cpn 

NOTES: 
WATER LEVEL AT 0800 UAS 9 .3 ' .  



FERNALD R I / F S  VISUAL C U S S l F l C A T l W  OF S O I L S  .3RLfll4 

bROJECT NUMBER: 602 3.2 

iORlUG NUMBER: 3024 

;ROUND ELEVATIOU: 579.9 

&J u 9 U . L  PROJECT NAME: FHPC R l / F S  

COORDINATES: NORTH 482,4T7.17 EAST 1,378,902.73 DATE: 09/14/87 

GVL: D e p t h  U/A D a t e / T l l a c  N/A DATE STARTED: 09/14/87 

iNGINEER/GEOLOGIST: B. DUNNING D e p t h  N/A D a t e / T i m  N/A 

) R I L L I N G  METHODS: CABLE-TOOL 
I 

B 

B 

B 

DATE COMPLETED: 10/03/87 

PAGE 3 OF 8 

T L  

E S  

B 

I O  
M U  

0 
N 

VERY S T I F F  GRAY CLAY WITH TRACE OF GRAVEL, MOIST. CL 
07113 

09/17/87 
1050 

10 
11 
16 

1.5 
4 . 0  
N/A 

H w  0 ppn 

Br = 40-60 cpn 
cpn a = 0 

07114 

1105 
09/17/87 

10 
25 . 
37 

VERY DENSE YELLOWISH-BROWN SAND, MOIST. 

MEDIUM S T I F F  B R W N l S H - Y E L L W  S I L T ,  CLAYEY, MOIST. 
VERY DENSE YELLWISH-BROWN, WELL SORTED, F I N E  GRAIN SAND, 
MOIST BUT BASICALLY DRY. 

su 

SM 
su 07116 

09/ 17/87 
1530 

37.5 

50 

VERY DENSE YELLWISH-BROWN, WELL SORTED, F I N E  GRAIN SAND, 
MOIST, BUT BASICALLY DRY. 

sw 

VERY DENSE YELLOWISH-BROUN, WELL SORTED, F I N E  GRAIN SAND, 
HOIST, BUT BASICALLY DRY. 

su 

'IA 
HW 0 ppn 
a 1 0  cpn 
6r = 40-60 cpn 

07121 
09/18/87 

1440 
58.0 

13 
23 
43 

VERY DENSE CRAV, SALT 8 PEPPER LOOKING, MEDIUM TO COARSE GRAIN 
SAND U I T H  TRACE OF FINE GRAVEL, MOIST. 

su 

- 
R 
E t  
C N  
o c  
V H  
E E  
R S  
Y - 

6 

- 

18 

- 

24 

- 

12 

- 

9 

- 

13 

- 
- 

18 

- 
- 

18 

- 
- 

12 

- 

12 

- 
- 

D 
A 
T 
E 

REMARKS 

H m p  0 ppn 
a 3 0  cpn 
6I' = 40-60 cpn 

STIFF, OIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, MOIST. CL 
07112 12 

09/17/87 20 1 1045 1 24 
51.5 

53.0 - 

54.5 

~ 

S T I F F  GRAY CLAY, HOIST. 
VERY' S T I F F  OLIVE-YELLOW CLAY, HOIST. 
VERY DENSE YELLW-BROVNISH SAND, MOIST. 

CL 
CL su 

071 15 
09/ 17/87 
1400 

23 
33 
36 

36.0 

07117 
09/ 17/87 
1555 

9 
24 
42 

N/A 
Hnu= 0 ppn 
a = O  cpn tw = 40-60 cpn 

39 .a 

N/A 
Hnu= 0 ppn 
a = O  cpn Br = 40-60 cpn 

25 
43 
45 

I I 

50.01 I 
15 
20 
21 

I su DENSE Y E L L W I S H - B R O W ,  WELL SORTED, DAMP, BUT NOT WET SAND. 
071 19 

09/ 18/87 
1345 

51.5 

55.01 I 
LOOSE GRAYISH-BRWN COARSE SAND, HOIST. 
HARD GRAY CLAY HOIST. 

su 
CL 

56.5 

I I 

60.0) I 
NOTES: 
SAND IS ACTUALLY LOOSE AND UNCONSOLIDATED. 
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BORING NLRIBER: 3024 COORDINATES: NORTH 482,477.17 EAST 1,378,902.73 DATE: 09/14/81 
GROUND ELEVATION: 579.9 GYL: D e p t h  N/A D e t e / T i m e  N/A 

ENGINEER/GEOLOCIST: 6. DUNNING D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 10/03/87 
D R I L L I N G  METHWS: CABLE-TOOL PAGE 4 OF 8 

DATE STARTED: 09/14/87 y 
L E E  

07122 

1515 
o9/ia/a? 

61.5 q- 
07124 
09/20/8? 
1000 

72.Q 

n.I/ 
NOTES: 

- 
B 
L S  
O A  
Y M  
S P  

L 
O E  
W 

13 
25 
28 

6 
3 
3 

- 
R 
E l  
C I  
O (  
V I  
E l  
R !  
Y 

18 

- 

14 

6 
14 
21 

12 

- 

. .  

VERY DENSE, DARK GRAY COARSE SAND WITH S W E  F I N E  GRAVEL, WET. 

LOOSE GRAY, LIGHTLY SALT AND PEPPERED LOOKING F I N E  TO COARSE 
GRAIN SAND W I T H  A TRACE OF GRAVEL, YET. 

DENSE, GRAY COARSE SAND W I T H  SOME FINE AND COARSE GRAVEL, WET. 

S 
U Y  
S M  
C B  
s o  

L 

- 
SY 

- 



D 

B 

PROJECT NWBER: 602 3.2 

BORING NWBER: 3024 

GROUND ELEVATION: 579.9 

ENGINEER/GEOLOCIST: E. DUNNING 

PROJECT NAME: FMPC RI/FS 273R 
COORDINATES: NORTH 482,677.17 EAST 1,378,902.75 DATE: 09/16/87 

WL: D e p t h  N/A 
I 

D e t e / T i m c  Y/A DATE STARTED: 09/14/87 

D e p t h  N/A D s t e / T i m e  N/A DATE CWPLETED: 10/03/87 

80.0 1 I l l  

D R I L L I N G  METHOOS: CABLE-TOOL PAGE 5 OF 8 

D S  
E 
P 
1 
H 

76.5 

B R 
A D T  L S  E l  
M A 1  O A  C N  
P T M  U M  O C  
L E E  S P  V H  
E L E E  

O E  R S  . 
N Y 

07125 16 SAND. 

1 I40 46 

VERY DENSE GRAYISH-BRWN GRAVEL (COLOR: 2 - 5 1 ,  5/2) AND COARSE 

09/20/87 31 14 

I I  

99.0 I I l l  

07126 
09/20/87 

1 3 5 0  
81.5 

MEDIUM DENSE, GRAY, VERY COARSE GRAIN SAND UlTH SOME F I N E  
2 GRAVEL. 
6 18 MEDIUM DENSE GRAYISH-BROWN FINE GRAVEL UITH SOME COARSE GRAVEL. 
16 

1os.ol 

85.0 

07127 
09/20/87 

1600 
86.5 

I I I  

VERY DENSE DARK GRAY, SANDY GRAVEL UlTH F I N E  TO COARSE SAND. 
20 
50 12 
50 

(COLOR: 2.5Y. N4/ )  8 LARGE COBBLES i.e. 111 X 2" X 1 1/2". 

NOTES: 
I 

95.0 

07128 
0 9 / 2 1 / 8 7  

1 3 5 0  
96.5 

VERY DARK GRAY, F INE GRAVEL UlTH COARSE SAND (10YR 3/1). 
18 DENSE GRAY F I N E  TO COARSE GRAVEL (2.5Y US). 
29 24 VERY DENSE, GRAYISH-BROUN S I L T Y  SAND, UOlST. (COLOR: 2.51, 
36 5/2). 

07129 
09/21/87 
1 500 

100.5 

VERY STIFF, DARK GRAY CLAY, MOIST (COLOR: SY, & / l ) .  
17 
13 18 
20 



PROJECT NWEER: 602 3.2 
BORING NUMBER: 3024 

GROUND E L E V A T I W :  579.9 

PROJECT NAME: FMPC R I / F S  G U 3 y  
COORDINATES: NORTH 482,4T7.17 EAST 1,378,902.73) DATE: 09/14/87 

GUL: Depth U/A Oate/time W/A DATE STARTED: 03/14/87 

ENGINEER/GEOLOCIST: B. DUNNING 1 D e p t h  N/A D a t e / T i m e  N/A I DATE COlPLETED: 10/03/87 

D 

D 

D R l L L l N G  METHODS: CABLE-TOOL I PAGE 6 OF 8 - 
D 
E 
P 
1 
W 

- 

106.5 - 

1io.a 

- 
B 
1 s  
O A  
U W  
S P  

L 
O E  
N - 
6 
7 
14 
- 

- 
R 
E l  
C N  
o c  
V H  
E E  
R S  
Y - 

6 

- 

- 
12 

- 

- 

18 

- 

- 

- 
S 

U Y  
E M  
C B  
s o  

L 

S 
A D 1  
M A 1  
P T W  
L E E  
E 

REMARKS 

w MEDIUM DENSE GRAYISH-BROWN F I N E  GRAIN, UELL GRADED, S I L T Y  
SAND (COLOR $.sY, 5/2). 07130 

09/21 /07 
1620 

- 
w 
CL 

- 

07131 
09/22/81 

1035 

6 
10 
11 

MEDIUM DENSE, GRAYISH-ERWN F I N E  GRAIN, UELL GRADED, S I L T Y  
SAND (COLOR: 2.5Y, 5/2). 
SOFT, DARK GRAY S I L T Y  CLAY (COLOR: SY, 4/21. 

111.5 

115.c - 

116.5 - 
120.c - 

NOTES: 

- 
9 
14 
18 
- 

- 

MEDIUM STIFF OLIVE-GRAY CLAY ( S Y ,  4/21. 
VERY STIFF,  LIVE-GRAY CLAY (COLOR: S Y ,  4/21. 

CL 
CL H n u =  0 PPI 

m = O  C P  Br = 40-80 cpr 

07132 
09/22/8i 

1338 



PROJECT NWBER: 602 3.2 
BORING NUMBER: 3024 

GROUND ELEVATION: 579.9 

ENGINEER/GEOLOCIST: B.  DUWHINC 

PROJECT NAME: FHPC R I / F S  d=; clay 
COORDINATES: NORTH 482,477.17 EAST 1,378,902.73 DATE: 09/14/87 

CYC: D e p t h  N/A D a t e / T i m  Y/A DATE STARTED: 09/14/87 

D e p t h  N/A D a t e / T i m e  N/A DATE CMPLETEO: 10/03/07 

D R I L L I N G  METHODS: CABLE-TOOL PACE 7 OF 8 

N/A 

W A  
. 

H w  0 PPI 
a = o  C P l  Br = 40-120 c p  

H-0 PPI 
a = o  C P  Br = 60-120 CP 

- 
S 

U Y  
S M  
C B  
s o  

L 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

2 
3 
6 

H E D I U I  STIFF,  GRAY (SY, 5/1) TO O L I V E  GRAY (5Y, 5/2) CLAY UlTH 
SCUE F I N E  GRAVEL, UET. 

CL 

- 

- 
, CP 

- 

07133 
09/22/81 

1650 
121.5 

Hnu= 0 PFrr 
a = o  C P  
0r = 60-80 CP 

- 
27 
17 
10 
- 

- 
18 
33 
19 

MEDIW DENSE, OLIVE-BROWN, F I N E  TO COARSE GRAVEL, VET (COLOR: 
2.5Y, 4/4). 

GU VERY DENSE, O L I V E - B R W N  F I N E  GRAVEL (COLOR: 2.51, 4/41, VET. 
07135 

09/23/8i 

131.5 

140 - 
50 
45 
50 

- 

VERY DENSE 
(COLOR: 2.$Y, 3/21. 

VERY DARK GRAYISH-BROWN SAND & F I N E  GRAVEL, UET 
07136 

09/24/8i 
1115 

141.5 

145.0 

38 
50 

VERY DENSE, VERY DARK BRWNISH-GRAY SAND UlTH F I N E  GRAVEL, 
GENERALLY AS ABOVE (COLOR: 2.5Y, 3/2) WET. 

SP 

- 

07137 
09/29/8i 

1050 
146.5 

Hnu= 0 an 

NOTES: 
UATER LEVEL WITH CSC AT 1 4 5 '  9-29 AT 58.5' AFTER WELL S I T T I N G  4 DAYS. 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3024 

GROUND ELEVATION: 579.9 

ENGINEER/GEOLOCIST: 8. DUNNING 

07138 
0 9 / 2 9 / 8 7  

1415 
151.5 

PROJECT NAME: FWC R I / F S  

COORDINATES: NORTH 482,477.17 EAST 1,378,902.73 DATE: 09/14/07 

GUL: D e p t h  N/A Datc/Time W/A DATE STARTED: 09/14/67 

D e p t h  N/A D e t e / T l m e  N/A DATE CCUPLETED: 1D/D3/87 

D R I L L I N G  METHOOS: CABLE-TOOL 

VERY DENSE DARK GRAY COARSE SAND W/SOnE F I N E  GRAVEL, VET 
(COLOR: 5 Y ,  4/11. 

PAGE 8 OF 8 

45 I I 

S 
U I  
s n  
C B  
s o  

C 

Sn 

T 
s 
F 

N/A 

I 

20 
37 
50 

REMARKS 

MEDIUM DENSE GRAY S I L T Y  SAND GRADING DOWNWARDS INTO: (COLOR 
2.51, N5/ )  VkRY DENSE, BLACK F I N E  GRAVEL, WET (COLOR: 2.5Y, N 2  

14 

07139 
09/29/81 1 1540 

156.5 

BOTTOM OF BORING 155.0 

NOTES: 
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R W S  &/7/.'. . 7 /  &./. - 

PIEZOMETER INSTALLATION SHEET 

BOREHOLE DRILLING 
- 

DRILLING METHOO C~\k!'\e \CC\ 

DRILLING FLUIO (SI USED: 

FLU10 d,O FRCIM C TO \55' 
FLU10 L F  FROM A,* TO ue* 

PIEZOMETER OESCRIPTION 
~ 

TYPE SIQ,-\ ZC,% S+L\ 
OIAMETER OF PERFORATE0 SECTION 4' 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 

PROT EC T ION SY S T EM 

DATE CF INSTALLATION 10 0 3 - 8 3  27311 

I 

t TOP OF RISER PIPE 
~~~ ~~ 

GROUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F ILL  MATERIALS: 

GROUT /SLURRY 

BENTONITE 

SANO 

l3Butou'\R! P t L L m  

PERFORATE 0 SEC T I  ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AF TER INSTALLATION 
r 

OISTANCE ABOVE /BELOW E L E VAT ION 
GROUNO SURFACE (Ft. ) 

* 2 . Y '  

0.0 

( ~t )msL 

-- BCITTOV eo' TCP BOTTOM 

BOTTOM 92' .TOP BOT TOM 

BOTTOM \\c' BOT TCM TOP 

. I. 



273R 

WELL 3043 
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RI/FS 

VISUAL CLASSIFICATION OF SOILS 2731 
ECT NUMBER: 602  [PROJECT NAME: mpc A \ / F S  T k  3.2 

- 
P I N G  NUMBER: 3")3 COORDINATES: DATE: r ; t / 4 / / ?  
ELEVATION: GWL: Depth 

~NGINEERIGEOLOGIST:~ Depth D 8 t e n " M  DATE COMPLETED: / Q  187 
Date mima OATESTARTEO: 167 

Uiw 
PAGE \ OF 9 

> 
P 
w -  

8 %  W 

a 

OESCAlPTlON 

IS" I 



FERNALD V '  

RVFS 
VISUAL CLASSIFICATION OF SOILS 2731 

1 I" 

ISu 

\ 5' 

REMARKS 



FERNALD 
4'' . 

RVFS 
VISUAL CLASSIFICATION OF SOILS 27311 

PROJECT NAME: F M P C  A\ / F5 OJECT NUMBER: G e z  

RING NUMBER: 393 COORDINATES: DATE: \z/ 5 / 0 7  + iap(q 
ELEVATION: GWL: Depth Oaternme DATE STARTED: 121 y I 07 
ENGINE E R /G E OLOG IST: 6. 0 wq C eq k p t h  DateRime DATE COMPLETED:\a1 Q 87 - 

GE ' 

Lml 

> 
w -  
a 

Bk W 

a 

DESCRIPTION 

- - - - - -  



FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 2738 

OJECT NUMBER: LOZ. I PROJECT NAME: F ~ p c  a\ I e 
3 v 3  I I 

i LEVATION : GM 
iNGINEER/GEOLOGIST: 37 

.\TITI 

NG M 

M >  
c 

7 

S 

e, 

77% 

OESCRIPTION 

I 

C I 

. ... . -. . ,.. . . . ~ 7- . . .  
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FERNALD 
RVFS 

2731 VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: L O 2  PROJECT NAME: FMPc &/FS 
RING NUMBER: 3+3 COORDINATES: DATE: 1217 187 

i LEVATION: GWL: Depth Oatel l ime DATE STARTED: 121 q 1 9 ; ~  

b p t h  D a t e m m e  DATE COMPLETED: \z\q 

e 
PAGE 5 OF 9 

I* 

10 c 

4 

T e e \  

DESCRIPTION REMARKS 

3511 



T‘ ’ FERNALD 
RIBS 

VISUAL CLASSIFICATION OF SOILS 2731 

mb ’7 
%b 

19 
39 
50 

DESCRIPTION 

;E 

REMARKS 

. .  



T FERNALD 
RVFS 

2731 
VISUAL CLASSIFICATION OF SOILS 

OJECT NUMBER: PROJECT NAME: 

RING NUMBER: C 00 RDlN ATES: DATE: 12/8/87 
c 3 Y 3  
ELEVATION: GWL: Depth Date/Tima DATE STARTED: \%\ q 187 
ENGINEER/GEOLOGIST: De@h Dstdlimr DATE COMPLETED: \z\ q [ST 

> 
w -  
a 
> I  

a 
s s  W 

Id' 

OE SC R I PTl ON 

I PACE 7 OF 0 

0 

REMARKS 

353 



FERNALD 
RI/FS 2731 

LBORING NUMBER:, 3y3 I COORDINATES: 

VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: d e 2  1 PROJECT NAME: F A\) Fs 7 7 K w  3.3 

I .-. _ -  

ELEVATION: 

ENGINEER/GEOLOGIST: 3 - 
ORILLING ME 

I GWL: OePth b8' Oate/Time t ~ - @ ~ ~ ~ q ~ ~ l  DATE STARTED: \z\ q \ 01 
I - 

DESCRIPTION 

a 



FERNALD -IQw 

e i r z  ; -  

a 

!i 
t; 
x a 

v) 

REMARKS DESCRIPTION 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: 3043 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: 8. DUNNING 

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 481,770.91 EAST 1,3T1,050.35 DATE: 

CUL: D e p t h  N/A D s t e / l i m e  N/A DATE STARTED: 12/04/87 
Y 

D e p t h  N/A D e t e / T i m e  N/A DATE CmPLETED: 12/10/87 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y - 

12 

- 

12 

- 

12 

- 

15 

- 

9 

- 
18 

- 

18 

- 
18 

- 
18 

- 

18 

1 .o 
1.0 H w  0 m 

a = O  cpn ~r = 20-40 cpn 

1.5 
1.5 
N/A 

Hnu= 0 ppn 
a = 0 cpn ~r = 20-50 cpn 

N/A 
N/A 
N/A 

H w  0 m 
a = 0 cpn 
Br = 20-50 cpn 

I 

I 

- 
S 

U Y  
S M  
C B  
S O  

L 

- 
OL 

- 
CL 

- 
CL 

D 
E 
P 
1 
H 

- 

1.5 - 

3.0 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

I REMARKS 
F 

07614 
12/04/81 
0800 

2 
6 
7 
- 

5 
7 
8 

~~~ ' VERY SOFT, VERY DARK GRAYISH-BRWN CLAY (2.51, 3/2), S I L T Y  AND 
DRY WITH ROOTLETS. 

a = O  ~r = 20-40 cpn 

VERY STIFF, GRAYISH-BROWN CLAY (2.5Y, 5/21 DAMP. 3.5 
Hnu= 0 ppn 
a E O  cpn Br = 20-50 cpn 

0761 5 
12/04/81 
081 0 

07616 
12/04 /83  
0835 

11 
11 
14 

- 
9 
11 
10 
- 

8 
11 
7 
- 

10 
10 
10 
- 

7 
8 
11 

STIFF,  L IGHT OLIVE-BROWN CLAY (2.5Y, 4/4) WITH A TRACE OF VERY 
F I U E  GRAVEL, DAMP. 

2.0 
H n u r  0 ppn 
a = D  cpn ~r = 20-50 cpn 

4.5 - 

6.0 - 

7.5 - 

9.0 - 

10.5 

SOFT, L IGHT OLIVE-BROWN CLAY (2.5Y, 5/6) S I L T Y  AND DAMP. CL 
07617 

12/04/81 
0840 

VERY SOFT, L IGHT OLIVE-BROWN CLAY (2.5Y, 5/61, F A I R  AMOUNT OF 
MOISTURE NOTED. 

CL 

- 
CL 

07618 
12/04/81 
0850 

y i  ~r = 20-40 cpn 07619 
12/04/01 
1055 

VERY SOFT, LIGHT OLIVE-BROWN CLAY (2.5Y, 5 / 6 1 ,  F A I R  AMOUNT OF 
MOISTURE NOTED. 

07620 
12/04 /83  
1105 

MEDIUM STIFF,  OLIVE-YELLOW CLAY (2.5Y, 6/8) DAMP. 
S T I F F  OLIVE-BROWN CLAY (2.5Y. 4/4) MOIST. 

CL 
CL 

07621 

1120 
12/04/87 

12 
11 
13 
- 

3 
7 
4 
- 

11 
13 
17 

CL 
CL 
SM 

M E D l l M  STIFF,  L IGHT OLIVE-BROWN CLAY (2.51, 5/61 DRY. 
STIFF,  DARK GRAYISH-BROWN CLAY (2.51, 4/21. 
MEDIUM DENSE, L IGHT O L I V E  BROWN S I L T Y  SAND (2.5Y, 5/61 DAMP. 

12.0 - 

13.5 - 

15.0 - 

MEDIUM DENSE, L IGHT O L I V E  BROWN S I L T Y  SAND (2.5Y, 5/6), DAMP. 
MEDIUM DENSE, GRAYISH-BROWN SAND (2.5Y 5/21. 
MEDIUM DENSE, L IGHT OLIVE-BROWN SAND ( j .SY,  5/6). 

SM 
sc 
SP 

- 
CL 

- 

07622 

1130 
12/04/a1 'F Er E 20-50 cpn 
07623 

12/04/81 
1 1 6 0  

~ ~~~~ 

VREY STIFF, DARK GRAY CLAY (5Y, 4/11 WITH A TRACE OF F I N E  
GRAVEL, DAMP. 

I NOTES: 
D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING,  DRILLER:  T I M  HARRIS, HELPER: CRAIG CWLTER. 

ASTM. 
SAMPLES VIA MUNSELL COLORS, 



VISUAL CLASSlF lCATlOW OF SOILS -% e - .- FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3043 

GROUND ELEVATION: 

ENGINEER/GEOLffiIST: 6. DUNNING 

PROJECT N N E :  FMPC R I / F S  lo u d y  
COORDINATES: NORTH cai,no.91 EAST i , ~ n , o s 0 . 3 ~  DATE: 1 2 / 0 4 / 8 7  

W L :  D e p t h  N/A D a t c / T i m c  N/A DATE STARTED: 12/04/67 

D e p t h  N/A D a t e / l i m e  N/A DATE COMPLETED: 12/10/87 

DRILLING METHODS: CABLE-TOOL PACE 2 OF 7 

T 
S 
F 

1.5 

1.5 

N/A 

1.55 

REMARKS 

Hnu= 0 P P  
a = O  cpn ar = 20-60 cpn 

H w  0 Pcm 
a = 0 cpa Br = 20-60 cpn 

Hnw 0 ppn 
a 0 0  cpn fir = 50 cpn 

07624 
12/04/87 

1 5 4 0  

7 
8 
12 

07625 
12/04/87 

1550 

7 
8 
11 

07626 
1 2 / 0 5 / 8 7  
0830 

5 
9 
9 

o m 1  

1035 
12/05/87 

17 
24 
30 

om 
12/05/87 
1045 

5 
17 
17 

- 
D 
E 
P 
T 
H 

- 

16.5 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
CL 

SP 

- 
CL 

- 
CL 

- 
GC 

STIFF,  DARK GRAYISH-BROWN (2.5Y, 4/2) CLAY, SLIGHTLY SILTY, 
DRY. 

~ ~~~~~ 

ST IFF,  DARK GRAYISH-BROWN (2.51, 4/2) CLAY, SLIGHTLY SILTY, 
DRY. 
MEDIUM DENSE, DARK GRAY SD (SY, 4/11, S I L T Y  WITH SOME GRAVEL. 

18.0 

STIFF,  OLIVE GRAY CLAY (51, 5/2) WITH A TRACE OF GRAVEL, DRY. 

19.5 - 

2 1  .o 

STIFF,  OLIVE GRAY CLAY (SY, 5/21 WITH A TRACE OF GRAVEL, DRY. 1.55 
H w  0 ppn 
a = O  cpn ar = 40-60 cpn 

MEDIUM DENSE, OLIVE GRAY CLAYEY GRAVEL (SY, 5/21 WITH SOME 
COARSE GRAVEL AND ROCK FRAGMENTS, MOIST. 

N/A 
Hnu= 0 ppn 
a = O  cpn 
6r = 40-60 cpn 0944 

22.5 - 

24.0 - 

25.5 

HARD, DARK GRAY CLAY (51, 4 / 1 1  WITH A TRACE OF F I N E  TO COARSE 
GRAVEL, DAMP. 

CL 4.9 Fl ...: 

6r = 20-40 cpn 

S T I F F ,  GRAY CLAY (5Y, 5/11 WITH A TRACE OF GRAVEL 
VERY DENSE, GRAY TO DARK GRAY GRAVEL (5Y, 5/1 TO 4/11, CLAYEY 
I N  PARTS, WET. 

DRY. CL 
GC 

- 
GC 

- 
GC 

CL 

VERY DENSE, GRAY TO DARK GRAY GRAVEL <5Y, 5/1 TO 4/1), CLAYEY 
IN PARTS, WET. 

N/A 
Hnu= 0 ppn 
a = O  cpn ar = 20-40 cpn 

27.0 

VERY DENSE, GRAY TO DARK GRAY GRAVEL (SY, 5/1 TO 4/1), CLAYEY 
I N  PARTS, WET. 
STIFF,  DARK GRAY CLAY (SY, 4/1) WITH A TRACE OF GRAVEL. ar = 20-40 cpn 

H w  0 ppn 
a = O  cpn ar = 20-40 cpn 

28.5 - 

30.0 - 

STIFF, DARK GRAY CLAY (2.51, N/4)  W I T H  A TRACE OF GRAVEL. CL 

- 
NOTES: 
D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING,  DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. SAMPLES V I A  HUNSELL COLORS, 
ASTM. 



FERNALD R I / F S  VISUAL C L A S S I F I C A T I W  OF SOILS .'hWLl-%n - 
PROJECT NWBER: 602 3.2 
BORING NUMBER: 3045 

GROUND ELEVATIOU: 

PROJECT NAME: FMPC R I / F S  & U Q L  

COORDINATES: NORTH 481,770.91 EAST 1,377,050.35 DATE: 12/06/87 

W L :  O e p t h  N/A D e t e / T i m e  Y/A DATE STARTED: 12/04/87 

rn 
1 

31.5 - 

33.0 - 

34.5 - 

4o.c - 

41.5 - 

45.C - 

~~ ~ ~~~ EGIWEER/GEOLM;IST : B. DUNNING I D e p t h  N/A ~ D e t e / T i r n e  Y/A f DATE COMPLETED: 12/10/87 

I D R I L L I N G  METHWS: CABLE-TOOL I PAGE 3 OF 7 p ti 

- 
S 

U Y  
S I 4  
C B  
s o  

L 

- 
T 
S 
F 

REMARKS 

R S  O E  
W 

M E D I W  STIFF,  DARK GRAY CLAY (2.51, N 4 / )  UITH A TRACE OF FINE 
GRAVEL. 

18 I 
WEDIUU STIFF,  DARK GRAY CLAY (2.51, N4/) WITH A TRACE OF F I N E  
GRAVEL. 
VERY STIFF,  DARK YELLWISH-BROWN CLAY (lOYR, 4/41, 16 

DARK GRAY, DENSE, F I N E  GRAVEL (2.51, I&). 
MEDIUM DENSE, YELLOWISH-BRWN SAND ( lOYR, 5/81 U l T H  A TRACE OF 

18 FINE GRAVEL, DRY. 

07775 10 
12/05/87 11 
1420 17 

O m 6  11 
12/05/87 14 

1440 15 

10 
22 
33 

VERY DENSE, MULTICOLORED BROWN, -LOOSE, FINE GRAVEL. 
VERY DENSE, YELLOWISH-BROWN SAND (IOYR, 5 / 6 )  U l T H  A TRACE OF 

l a  FINE GRAVEL, DRY. I 
1 

NOTES: . 
D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING,  D R I L L E R :  T I M  HARRIS, HELPER: CRAIG CWLTER. SAMPLES V I A  MUNSELL COLORS, I ASTM. 

358 

1 . . .  . -  
- 



FERNALD R I / F S  VISUAL CLASSIFICATIOY OF SOILS Q-il 
PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R l / F S  

Y "  

BORING M B E R :  3043 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: 8. DUNNING 

COORDINATES: NORTH 481,770.91 EAST 1,3Tr,050.35 DATE: 12/04/87 

GUL: D e p t h  N/A D s t e / T i a c  N/A DATE STARTED: 12/04/81 

D e p t h  N/A D e t e / T i m e  N/A DATE CWPLETED: 12/10/a7 

DRILLING METHODS: C A B L E - T W l  I PAGE 4 OF 7 
I - 

I 
S 
F 

- 
N/A 

- 

- 
S 

V I  
S M  
C B  
s o  

L 

s 
A D 1  
M A  I 
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

REUARKS 

07778 
12/07/87 
0940 

11 
28 
30 
- 

- 
12 
22 
26 
- 

VERY DENSE, YELLOWISH-BRWN SAND (IOYR, 5/61, DAMP. 
Inu= 0 PPI 
I = O  C P  ir = 20-50 c p  

46.5 - 

50.0 - 

51.5 - 

55.0 

N/A DENSE YELLOWISH-BROWN SAND (lOYR, 5/61. 
DAMP bUT NOT SATURATED. 07779 

1 2 / 0 7 / 8 7  
1006 

o m 0  
12/07/87  
1032 

12 
23 
29 

DENSE YELLOWISH-ERWN SAND (IOYR, 5 / 6 ) .  
DAMP bUT NOT SATURATED. 

FAIRLY MOIST. 
VERY DENSE, DARK GRAYISH-EROUN (2.5Y, 612)  SAND, GRAY SAW 

w su 

56.5 

60.0 

NOTES: 
D R I L L I N G  CONTRACTOR: PENNSYCVANIA D R I L L I N G ,  DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. SAMPLES V I A  W N S E L L  COLORS, 

ASTM. 



PROJECT NUMBER: 602 3.2 PROJECT NAME: FMPC RI/FS 
W U I N G  NUMBER: 3043 COORDINATES: NORTH 481,770.91 EAST 1,377,050.35 DATE: 12/04 
GROUND ELEVATION: WL: D e p t h  N/A D 8 t e / T h ?  Y/A DATE STARTE 

ENGlNEER/GEOLOCIST: B.  DUNNING D e p t h  N/A D s t e / T i m  N/A DATE COMPLE 

D R I L L I N G  METHWS: CABLE-TOOL PAGE 5 
.. 

D S  
E 
P 
T 
H 

- 

61.5 - 

65.0 

E R S 
U Y  T A 0 1  L S  E l  
s n  s M A f  O A  C Y  

P l M  U M  o c  C B  F 
L E E  S P  V H  s o  
E L E E  1 

' 0  E R S  

66.5 - 

70.0 - 

71.5 - 

75.0 

NOTE 
- 

07781 

1108 
12/07/87 

9 
17 
26 

07782 
12/07/87 
1316 

y -  I 

9 
14 
17 

DENSE, DARK GRAYISH-BROWN (2.5Y 4/2) SAND U/SOME F I N E  GRAVEL. 
MOIST, BUT QUESTIONABLE ABOUT BEING WET. 

16 

DENSE, DARK GRAYISH-BROWN ( lOYR, 4 / 2 )  COARSE SAND, APPEARS WET 
DENSE, OLIVE-GRAY (SY, 4/2) F I N E  SANDY GRAVEL. 

18 

VERY DENSE DARK GRAYISH-BROWN SAND (2.5Y 4/21. YET.  
VERY DENSE: DARK GRAY (SY, 4/11 CLAYEY GRAVEL. 

10 

su 
GC 

N/A 
N/A 

-I REMARKS 

I 

ir = 40-60 c p  



FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 

BORING NWBER: 3043 
GROUND ELEVATION: 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 181,770.91 EAST 1,377,050.35 

W L :  D e p t h  N/A D a t e / T i m e  N/A 

I 
~~ 

ENGINEER/GEOLOCIST: E. DUNNING D e p t h  N/A D a t e / T i m e  N / A  

D R I L L I N G  METHOOS: CABLE-TOOL 

R 
E l  
C N  
o c  
V H  
E E  
U S  
Y 

18 

14 

18 

P T M  
L E E  

I 

S 
U Y  T 
s n  s REMARKS 
C B  F 
s o  

L 

VERY DENSE, VERY DARK GRAY SAND WITH SOME F I N E  TO COARSE SP 
GRAVEL (SY, 3/11. ‘IA HW 0 PPn 

a = Q  C P  8r = co ~ p m  

DENSE, MULTICOLORED (BROWN, GRAYS, WHITE, BLACK) LOOSE, POORLY GP N/A 
GRADED F I N E  TO COARSE GRAVEL. HW 0 m 

a = O  CPn 
6r = 10 cpn 

WLT1COLOREO GRAVEL GEH A/A. CW N/A 
VERY DENSE, DARK GRAY SILTY TO CLAYEY GRAVEL (SY, 1/11. Cn N/A H n u =  0 ppn 

a = o  cpn 
6r = 30 cpn 

077U 
12/07/67 
1621 

76.5 

1 2 / 0 7 / 8 7  

81 .5 

85.0 

01786 
1 2 / 0 8 / 6 7  
0865 

86.5 

NOTES: 

- 
B 
L S  
O A  
U M  
S P  

1 
Q E  
N 

19 
39 
50 
- 

- 
10 
13 
18 

18 
39 
50 

DATE: 12/04/67 

DATE STARTEO: 12/04/87 

DATE CWPLETED: 12/10/87 

D R l L L i N G  CONTRACTOR: PENNSYLVANIA D R I L L I N G ,  DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. SAMPLES V I A  W N S E L L  COLORS, 
ASTW. 



PROJECT NUMBER: 602 3.2 
BORING NUWBER: 3043 

PROJECT W E :  FMPC R I / F S  4 U 3 V  
COORDINATES: NORTH 481.770.91 EAST 1.377.050.35 I DATE: 12/04/87 

CRWND E L E V A T l W :  

ENtlNEER/GEOLOCIST: 8. DUNNING 

CUL: D e p t h  N/A D e t e / T i w  N/A DATE STARTED: 12/04/87 
D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 12/10/87 

VERY DENSE, DARK GRAYISH-BRCUN (2.51, 4/21 SAND. SY 

~ 

OF 7 D R I L L I N G  METHODS: CABLE-TOOL I PAGE 7 
D 
E 
P 
T 
H 

- 

91.5 

S 
A D T  
M A 1  
P T M  
L E E  
E 

8 
L S  
O A  w n  
S P  

L 
O E  
w - 
7 
17 
29 

S 
U Y  
S M  
C B  
s o  

L 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

REMARKS 

nu=Q PP 
= Q  C P  r = 40 CP 

DENSE, DARK GRAYISH-BRWN (2.51, 4/2) SAND WITH SOnE F I N E  
GRAVEL. 

16 
07787 
12/08/87 
1006 

95.C - 

w.5 

- 
17 
25 
35 
- 
- 
23 
35 
38 
- 

nu=o FP 
= Q  CP r = 40-50 CP 

07788 
12/08/87 
1113 

IO0.C - 

101.5 
108.C 
- 
- 

109.5 

llS.( 
- 

-~ 
VERY DENSE, DARK GRAYISH BROWN SAND (2.51 
VERY DENSE, DARK GRAYISH-BROWN S I L T Y  SAND1(2.5Y, 4/2). 

6/21. 
07789 
12/00/0i 
1137 

20 
37 
44 
- 

W A  VERY DENSE, DARK GRAY SAND (SY, 6/11, S I L T Y  W I T H  A TRACE OF 
CLAY. 

18 
07790 
12/08/8i 
1417 

n u = Q  FP 
' S O  CP r = 40 CP 

07791 
12/08/8i 
1657 

1 
2 
9 

lw 0 FQ 
1 . 0  CP ,r = 30 CP 

MEDIUM DENSE, BLUISH-GREEN TYPE OF SAND (NO MUNCELL COLOR 
CHART CORRELATION), S I L T Y  AN0 SLIGHTLY CLAYEY. 

12 
116.! 

07792 
12/09/8; 
1055 

7 
4 
12 
- 

I HEDIUM DENSE, BLUISH-GREEN SAND WITH SOME GRAVEL, VREY CLAYEY. I SC N/A 

l8 I 120.5 

125.( 
- 

1 
07793 
12/09/8; 
1336 

2 
2 
3 
- 

I LOOSE, OLIVE-GRAY S I L T Y  SAND (51, 5/21. 
SOFT, "BLUE-GRAY" CLAY. 

18 I (NO MUNCELL COLOR CORREUTION) CLOSEST CORRELATION I S  (5Y. 

4. 

- 126.! - 
BOTTOM OF BORING 120 

~ _ _ _ _ _  ~ _ _ _ _ _  _____ ~~-~~~ ~ 

NOTES: 
D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING,  DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. SAMPLES V I A  W N S E L L  COLORS, 

ASTM. 

362 
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PREPARE0 FOR 
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FERNALD 
RIPS 

DRILLING METHOO C f i ~ L e  T ~ ~ L  

DRILLING FLU10 (SI USED: 
FLUID u*h FROM 0 TO [=.So 

2730, 

TYPE @F BIT - L l C  - -Le* 
CASING SIZE (S) USED: 

SIZE \o" FR@M Q' TC 1 % ~ '  

TYPE 5C&JC61 5tcd 

DIAMETER OF PERFORATED SECTION Y ' @ 
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATIONS 
SLOTS 0 HOLES 0 SCREEN a 

0-01 a 

I I FLUID u4 FROM k h  TO A/& SIZE &6 FROM h+ TC! 

RISER PIPE MATERIAL W A e s  S ~ C \  
RISER PIPE DIAMETERS: 

0.0. 4 Yt" -1.0. 4 
LENGTH OF PIPE SECTIONS 10' \ t'/i ' 

JOINING METHOD FL.k Tot*+ ~ k d d  

PI E ZOM ETER D ESC R I P T ION 

RISER PROTECTIVE PIPE LENGTH 5 Ct. OTHER PROTECTlOh LCCk\L)(- C A P  LUITH 

PROTECTIVE PIPE 0.0. \a m c  c . 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

DISTANCE ABOVE BEL fl\Y EL EVATl ON 
GROUNO SUR'FACE ( FT ) 0 

+ 2 . 5 '  
0.0 

( Fr 1 M s L  

BOTTOM OF PROTECTIVE PIPE 2.q ' 
BOREHOLE FILL MATERIALS : ( S s , C a u )  

-- GROUT/SLURRY TOP 0'. BOTTOM 94' T@P BOTTOM 
BENTONITE TOP qq' BOTTOM 98' -TOP BOTTOM 

SAN 0 TOP 98' BOTTOM 120' TOP BOTTCIM 
80TTOM (J& TOP BOTTOM 

PERFORATE0 SECTiON TOP lo?.&' BOTTOM in.&' TOP BOTTOM 

PlEZOMETER TIP 120 I 

GRAVEL TOP N h  

r BOTTOM OF BOREHOLE \to' 
GWL AFTER INSTALLATION 56.7 '  364 
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OJECT NUMBER: 6 02.3. 3 PROJECT NAME: fimcl(d Rz/f=S 
6 m f i a w  f$fl COORDINATES! &,V\ DATE: /2// 5/8 7 

4 

i LEVATION : *-to\ GWL: Depth Oatemme DATESTARTED: /a , 7 
iNGINEER/GEOLOGIST: f $ 
)RILLINC ME 
I 

16 

13 ' 

rt' 

. .  
Depth Date/Time I OAT€ COMPLETED: 

4 /k"m I 
c %*/ 

DESCRIPTION 
. .  

. . .  . .  . - _  . . . .  . . . .  . . . . .  . .  . .  

. .  

27q REMA S 

.... '... . . . . .  , . .  

~ 
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' .  VISUAL 
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- -. 

'ROJECT NUMBER: boa- 3- 3 

:LEVATION: k .o\ 
IORING NUMBER: 83'6y COORDINATES: DATE: D / / d  /t7 . 

GWL: Depth Data.llime DATESTARTED: /a 8 7  , ,  
DATE COMPLETED: Depth Datemme 

NtILLING ME 

. ' OESCRlPllON 
. . . . . .  

. .; . .  ; . . .  . .  . . .  . . . . .  . .  . , .  _ .  . : 

Y? - - - - - . -  

. . . .  . . .  __:. -. . .  .. .  . .  

. .  . . 

REMARKS 

. . .  . .  
. . . .  

. . .  .. * .  . . . . .  . .  

... . .  
. .  
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OJECTNUMBER: 6c4.3. .I 
I B&4 COORUINATES: 5 ~ 9 \  DATE: 

DATE STARTED: /g /a7 ELEVATION: -\ GWL: Depth Oatemme 

Depth Date/Time DATE COMPLETED: * j I i vGM ENGINEER/GEOLOGIST: 7.. 
Ca 1 - IR ILLING ME' 
I 

7 - 

. .  . .: 

8 

DESCRIPTION . 
. . .  

. .  . . .  . . . . .  . . . . . . . .  . .  
. .  

_ .  . _ .  

. .  . . .  
. .  . .  . .  

. . .  

. .  ' .  . . c . .  . .  . .  

&AGE 5 OF 1 0  

2731 
REMARKS 

370 

. .  



-771 it  

C'F ra II 

. , .  . 

.. . 

. .  
. .  . .  

. .  

I 
rO2- 11-86 



-6 ' 
:A ~ . '  .. : ................ :.*. ... 

FEWNALD 

I 
OJECT NUMBER: 602- 3 .3  PROJECT NAME: Fifm4/J /Fs 

I 

IORING NUMBER: ~ a 4  f $ ~  COORDINATES: ' 5~ \ DATE: 12 )pa7 
LEVATION: JctP\ GWL: Dapth7&a5Date/Time ia/jf 0415 DATE STAkTED: 12/&7 
NGINEERIGEOLOGIST:CJ Sc(l/iMh Depth Daterrime DATE COMPLETED:' 
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PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3064 

PROJECT NAME: FriPC R I / F S  G (13v 
COORDINATES: NORTH 480,730.53 EAST 1,382,184.221 DATE: 12/11/87 

a 

a 

a 

GROUND ELEVATION: 588.2 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 1 

GWL: D e p t h  Y/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

DATE COMPLETED: D e p t h  W/A D a t e / T i m e  N/A 

REMARKS 

~ 

S 
U Y  
S M  
C B  
s o  

L 

OH 
CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

4 

- 

10 

- 

8 

- 

16 

- 

18 

- 

11 

- 

17 

- 

18 

- 

10 

- 

9 

- 

T 
S 
F 

N/A 

.5 

4 

2.5 

4 

2.5 

2.5 

3.0 

07717 

1 1 1 5  
i2/ i i /a7 

3 

8 
i o  

07719 

1 1 2 5  
12/ii/a7 

6.0 

17 

21 
21 

07720 
12/11/87 
1130 

23 
22 
21 

07721 

1 0 5 5  
i 2 i w a 7  

9.0 

4 

10 
8 

07722 
12/14/87 
1135 

10.5 

5 
6 
11 

l%jq- 1.5 

~ ~~ 

SOFT BROWN ( 7 - 5 Y R 8  3/2) CLAY, ORGANIC, R I C H  - DRY. 
SOFT B R W N  (7-5YR, 3/2) CLAY, SOME S I L T  - DRY. Hnu= 0 ppn 

P = 2  C P n  Br = 160 cpn 

_ _ _ _ _ _ ~ ~  

F I L L ,  HARD BROWN (lOYR, 6/41 S I L T Y  CLAY, SOME GRAVEL, DRY. 

3.0 - 

4.5 

Hnu= 0 ppn 
u = 2  cpm Br = 140 cpn 

I ~~~ ~ ~ 

F I L L ,  HARD BROWN (lOYR, 4/4) CLAY WITH SOME COBBLES AND SLAG, 
GRAVEL, DRY. Hnu= 0 ppn 

P = 2  C P n  Br = 140 cpm 

~~ ~ 

HARD, BROWN (IOYR, 3/4) CLAY WITH SWE S I L T  AND GRAVEL, DRY. 
Hnu= 0 PPn 
u = 2  CPn Br = 160 cpn 

VERY STIFF,. Y E L L W I S H  B R W N  ( lOYR, 5/4) CLAY U l T H  SOME S I L T ,  
TRACE GRAVEL. Hnu= 0 ppn 

u = 2  cpm Br = 120 cpn 
7.5 

VERY STIFF,  Y E L L W I S H  B R W N  ( lOYR, 4/41 MOTTLED CLAY U l T H  SOME 
S I L T ,  TRACE SAND AND GRAVEL, DRY. Hnu= 0 m 

P = 2  cpm 
6r = 100 cpm 

VERY STIFF,  YELLOWISH B R W N  (IOYR, 4/4) CLAY U l T H  SOME S I L T ,  
TRACE SAND AND GRAVEL, DRY. Hnu= 0 

u = 2  
6r = 100 cpn 

I 

VERY STIFF,  Y E L L W I S H  B R W N  (IOYR, 4/41 CLAY U I T H  SOME S I L T ,  
GRAVEL, TRACE SAND - DRY. Hnu= 0 m 

u = 2  cpm Br = 100 cpm 

6 
7 
10 

2 
6 
6 

I ~~ 

VERY STIFF,  YELLOWISH BROWN ( lOYR, 4/4) S I L T Y  CLAY, SOME SAND, 
GRAVEL - DRY. Hnu= 0 

u = 2  
Br = 120 cpm 

1 2 / 1 4 / 8 7  

13.5 

VERY STIFF,  GRAY (2 .5Y8 4 / 0 )  CLAY, SOME S I L T  AND GRAVEL, DRY. 
Hnu= 0 m 
a = 2  cpm 6r = 120 cpm 

NOTES: 
PENNSYLVANIA D R I L L I N G  COMPANY. BUCYRUS E R I E  24-U D R I L L I N G  RIG. DRILLER:  DAVE NEUMAN. HELPER: BOB JOHNSON. BLOWS ON 

SAMPLER F O L L W  ASTM STANDARD FOR 2 I N  X l 8 I N  S P L I T  SPOON SAMPLER. S O I L  COLORS FOLLOW MUNSELL COLOR CHARTS. 
APPROXIMATELY 700 GALL0 



BORING NUMBER: 3064 

GROUND ELEVATION: 588.2 

COORDINATES: NORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/87 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 12/11/87 

T L  
B 

I O  
M U  
E S  

0 
I 

07727 

1405 
i 2 / w a 7  

18.0 

3 

8 
5 

CL 2.5 
Hnu= 0 ppn 
a = 2  cpn 
6r = 120 cpm 

07728 

1 4 3 0  
12/14/a7 

19.5 

2 

13 
7 

CL 4 
Hnu= 0 PPn 
a = 2  cpn 
6r = 120 cpn 

07729 
12/14/87 

1555 
21 .o 

6 
6 
8 

CL 2.5 
Hnu= 0 ppn 
a = 2  cpn 
6r = 110 cpn 

CL 4 
Hnu= 0 ppn 
a = 2  cpm 
6r = 120 cpm 

CL 3.5 
Hnu= 0 ppn 
a = 2  cpm 
6r = 100 cpm 

07734 
12/15/87 
0900 

28.5 

11 
14 
20 

CL 3 
Hnu= 0 Ppm 
a = 2  cpm 
6r = 100 cpn 

FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FWPC RI/FS I 

ENGINEER/GEOLOCIST: 1. SULLIVAN D e p t h  N/A D e t e / T i m e  N/A I DATE COMPLETED- ~~ I 
D R I L L I N G  METHODS: CABLE-TOOL I PAGE 2 OF I - 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

4 

- 

6 

- 

6 

- 

2 

- 

9 

- 

13 

- 

11 

- 

12 

- 

3 

- 

9 

- 

D 
A 
T 
E 

S T I F F  GRAY, (lOYR, 5 / 1 )  S I L T Y  CLAY, SOME GRAVEL, SAND - DRY. 

16.5 

VERY STIFF,  GRAY (lOYR, 5/11 S I L T Y  CLAY, SOME GRAVEL, SAND, 
DRY. 

VERY S T I F F ,  GRAY ( lOYR, 5/11 S I L T Y  CLAY, SOME GRAVEL, SAND - 
DRY. 

VERY S T I F F ,  GRAY (IOYR, 5/11 S I L T Y  CLAY, SOME GRAVEL, COBBLES, 
SAND - DRY. 

VERY S T I F F ,  GRAY (10YR. 4/11 CLAY, TRACE GRAVEL AND S I L T  

VERY S T I F F  GRAY lOYR 4/1 CLAY, SOME GRAVEL, S I L T ,  DRY. 
o m 1  

12/16/87 
1640 13 

24.0 

a = 2  I Iw = 120 

VERY S T I F F ,  GRAY (7.5YR, 4/01 GRAVELLY CLAY, SOME S I L T ,  DRY. 

7 
11 
14 

VERY S T I F F ,  GRAY (7.5YR, 4 / 0 )  GRAVELLY CLAY, SOME S I L T ,  DRY. 
07733 

12/ 15/87 
0845 

27.0 

VERY S T I F F  GRAY 7.5YR 4 / 0  GRAVELLY CLAY, SONE S I L T ,  DRY. 

71 6r = 100 
VERY S T I F F  GRAY (7.5YR, 4/0) GRAVELLY CLAY, SOME S I L T ,  DRY. 

07735 7 
12/15/87 10 1 0950 1 15 

30 .O 
I I 

NOTES: 



I ENGINEER/GEOLOGIST: 1. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 

FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT N M E :  FMPC R I / F S  
- 

BORING NUMBER: 3064 I COORDINATES: NORTH 480,730.53 EAST 1,382,184.221 DATE: 12/11/87 I 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 3 - 
T 
S 
F 

- 
R 
E I  
C h  
o c  
v t  
E E  
R I  
Y - 

2 

- 

16 

- 

13 

- 

- 

14 

- 

- 

14 

- 

- 

- 
S 

U Y  
S M  
C B  
s o  

L 

D 
E 
P 
T 
H 

- 

31.5 

S 
A D 1  
M A 1  
P T H  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
D E  
N - 
50 

- 
9 
31 
40 
- 

19 
35 
37 

CL GRAY (7.5YR, 5/01 GRAVELLY CLAY, SOME S I L T ,  DRY. 
07736 

12/15 /87  
1125 

CL 
SM 

3.5 
N/A 

VERY STIFF,  GRAY (IOYR, 5/11 CLAY, SOME GRAVEL, S I L T ,  DRY. 
DENSE GRAY (10YR. 5 / 1 1  SAND, S W E  S I L T ,  CLAY, DRY. 

33.0 - 

34.5 

DENSE GRAY ( lOYR, 5 / 1 )  GRAVELLY SAND, SOME S I L T ,  DRY. su 

- 

- 
SM 

- 

Hnu= 0 ppn 
a = 2  cpn Br 100 cpm 

35.0  

07739 
12/15 /87  
1445 

12 
22 
27 

MEDIUM DENSE GRAY (IOYR, 4/1) SAND WITH SOME GRAVEL, S I L T ,  DRY 
Hnu= 0 

Br = l o o  cpm 
3 6 . 5  

40.0 

07740 
12/15/67 

1 5 4 5  

40 
40 
32 
- 

DENSE GRAY (lOYR, 5/11 SAND WITH SOME GRAVEL, S I L T ,  DRY. SM N/A 
Hnu= 0 
a = 2  
Br 120 cpm 

41 - 5  

45 .a 
NOTES: 

378 



FERNALO R I / F S  VISUAL C L A S S I F I C A T I O N  OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  I 
BORING NUMBER: 3064 

GROUND ELEVATION: 588.2 

COORDINATES: NORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/87 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 12/11/87 

ENGINEER/GEOLOGIST: T. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 
I 

- 
D 
E 
P 
T 
H 

DATE COMPLETED: 

PAGE 4 OF 

46.5 

50.C - 

51.5 - 

55.c - 

56.5 - 

60.C 

NOTES: 

S 
A D T  
M A 1  
P T M  
L E E  
E 

0774 1 
12/15/87 
1620 

07742 

0840 
1 21 16/87 

07743 
12/16/87 
0915 

- 
B 
L S  
O A  
U t 4  
S P  

L 
O E  
N 

27 
32 
30 

- 
22 
35 
37 
- 

- 
97 

- 

MEDIUM DENSE GRAY (IOYR, 5/1) SAND WITH SOME GRAVEL AND S I L T ,  
DRY. 

DENSE GRAY ( lOYR, 5/1) GRAVELLY SAND, SOME S I L T ,  TRACE CLAY, 
DRY. 

~ _ _ _ _ _ _ _ ~ ~ ~  ~~ ~ 

VERY DENSE GRAY (IOYR, 4/1) GRAVELLY SAND, SOME PEBBLES, SOME 
S I L T  AND CLAY, DRY. 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3064 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,730.53 EAST 1,382,184.221 DATE: 12/11/87 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

~ ~ ~~ 

GROUND ELEVATION: 588.2 1 GUL: D e p t h  N/A D e t e / T i m e  N/A I DATE STARTED: 12/11/87 

ENGINEER/GEOLOGIST: 1. SULLIVAN I D e p t h  N/A D a t e / T i m e  N/A I DATE COMPLETED: 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 5 OF lip L E E  
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sw 
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- 
su 

REMARKS 

22 
50 
39 

DENSE GRAY ( lOYR, 4/1) GRAVELLY SAND, SOME PEBBLES, SOME S I L T ,  
TRACE CLAY, DRY. Hnu= 0 ppr 

a = 2  cpr 
6r = 100 cpr 

07744 
12/16/8i 
1140 

61.5 

65.0 

33 
32 
35 

DENSE, GRAY ( lOYR, 5/11 GRAVELLY SAND, SOME S I L T  AND CLAY, DRY 
Hnu= 0 ppr 
a = 2  C P r  
6r = 120 c p  

07745 
12/16/87 
1345 

66.5 

70.0 I 
13 
14 
14 

- 

- 

MEDIUM, DENSE GRAY (IOYR, 4/1) SAND, SOME SILT,  TRACE GRAVEL, 
MOIST. 

SM N/A 
Hnu= 0 PPI 
a = 2  C p r  
B r  = 140 CP 

07746 
12/16/8i 
1550 

71.5 

NOTES: 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS an r PROJECT NUMBER: 602 3.2 I PROJECT NAWE: FMPC R I / F S  
- u W &  I 

B 
I BORING NUMBER: 3064 I COORDINATES: NORTH 480.730.53 EAST 1,382,184.221 DATE: 12/11/87 I 

GROUND ELEVATION: 588.2 CUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

ENGINEER/GEOLOGIST: 1. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 

DRILLING METHODS: CABLE-TOOL PAGE 6 OF 

B 
L S  
O A  
U M  
S P  

L 
O E  
N - 

13 
26 
28 
- 

- 
7 
12 
14 

12 
11 
14 

MEDIUM, DENSE GRAY (lOYR, 4/1) SAND WITH SOnE GRAVEL AND S I L T ,  
TRACE CLAY, UET. 

a 

MEDIUM, DENSE GRAY (IOYR, 4/11 SAND U l T H  SOnE GRAVEL AND 
PEBBLES, SOME S I L T  AND CLAY, VET. 

2 

M E D l h  DENSE GRAY (lOYR, 4/1) F I N E  GRAINED SAND, SOME S I L T  AND 
CLAY, WET. 

4 



273'1 FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R l / F S  

GROUND ELEVATION: 588.2 

ENGINEER/GEOLOGIST: T. SULLIVAN 

~ 

BORING NUMBER: 3064 1 COORDINATES: NORTH 480,730.53 EAST 1,382,184.221 DATE: 12/11/87 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 

18 

~ 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 7 

MEDIUM DENSE GRAY ( l O Y R ,  6/1) SANDY GRAVEL, SOME S I L T ,  UNIFORM GP 
F I N E  GRAVEL. 
GRAY ( l O Y R ,  4/11 FINE GRAINED SAND LAYER, SOME S I L T  AND CLAY. SP 
GRAY ( l O Y R ,  4/1) SAND GRAVEL, S H E  PEBBLES, TRACE S I L T ,  WET. GP 

OF 

DENSE GRAY ( I O Y R ,  6/11 SAND AND GRAVEL, SOME S I L T  AND CLAY, 
SOME PEBBLES, UET. 

13 

91.5 - 

95.( - 

96.5 - 

loo.( - 

101.5 

GM 

105.( 

NOTE 
- 

MEDIUM DENSE GRAY ( i o m ,  w i )  FINE GRAINED SAND, SOME SILT AND 
CLAY ZIN.  GRAY ( l O Y R ,  4/1) SANDY GRAVEL LENS AT 101.3 FT, WET. 

1 2  

S 
A D 1  
M A 1  
P T M  
L E E  
E 

SP 

o m 0  

1 3 5 5  
1211 7/87  

o m 1  

1620 
1211 7/87  

o m 2  

1705 
121 1 7 / 8 7  

E 
L S  
O A  
W M  
S P  

L 
O E  
N 

10 
12 
21 
- 

- 
14 
28 
38 

- 

- 
6 
7 
11 

T 
S 
F 

REMARKS 

Inu= 0 PPI 
I = 2  cpr ir = 180 cpr 

Inu= D pprr 
I = 2  cpr ir = 1 2 0  cpr 

Inu= 0 w 
1 = 2  cpn ir = 130 cpr 

382 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3064 

GROUND ELEVATION: 588.2 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 8 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/87 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

DATE COMPLETED: D e p t h  N/A D a t e / T i m e  N/A 

- 
Q 
E 
P 
T 
H 

- 

106.5 - 

110.0 - 

111.5 - 

115.0 

S 
U Y  
S M  
C B  
s o  

L 

116.5 

T 
S 
F 

120.0 

NOTE 
- 

07753 

0810 
12/18/87 

P T M  
L E E  S P  

O E  

2 
3 
3 

VERY LOOSE GRAYISH BORUN (10YR. 4/21 SANDY GRAVEL, TRACE S I L T ,  
SOME PEBBLES, UET. 

--r 
CP N/A 

SP 

GP 

LOOSE GRAY ( l O Y R ,  4/21 SAND U I T H  SOHE S I L T  AND TRACE GRAVEL, 
UNIFORMLY F I N E  GRAINED SAND, UET. 
YRAY ( l O Y R ,  4/1) SANDY GRAVEL, SOME S I L T ,  UET, UELL GRADED. 

N/A 

N/A 

07755 

1 4 0 5  
12/18/87 

19 
23 
22 

MEDIUM DENSE GRAYISH BROWN (lOYRS, 5/2) F I N E  GRAINED SAND, 
SOME S I L T  VET. 
GRAY ciovri ,  411) SANDY GRAVEL, SOME SILT, UELL GRADED, UET. 

REMARKS 7 
SP N/A 

CP N/A 

Hnu= 0 ppn 
P = 2  cpm Br = 120 cpn 

P = 2  cpn Br HnU= = O 110 cpn 

Hnu= 0 ppn 
P = 3  cpn Br = 100 cpn 

383 



FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  0 

I PROJECT NAME: FMPC R I / F S  PROJECT NUMBER: 602 3.2 I c u -  

BORING W B E R :  3064 

GROUND ELEVATION: 588.2 

COORDINATES: NORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/87 

GWL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

I 
~~~ ~ 

ENGINEER/GEOLOGIST: 1. SULLIVAN I D e p t h  N/A D a t e / T i m e  N/A I DATE COFlPLETED: 

T 
S 
F 

N/A 

N/A 

N'/A 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 9 OF I 

REMARKS 

Hnu= 0 m 
a = 2  cpn fir = 110 cpn 

Hnu= 0 ppn 
a = 3  cpn Er = 130 cpn 

Hnu= 0 m 
a = 2  cpn fir = 120 cpn 

121.5 - 

125.( - 

126.5 - 

130.( 

MEDIUM DENSE GRAY (IOYR, 4/1) SAND AN0 GRAVEL, SOHE S I L T ,  
TRACE PEBBLES AND CLAY, VET. 

131 .5 

GM 

135.( 

LOOSE GRAY ( lOYR, 4/1) SAND AND GRAVE, SOnE S I L T ,  TRACE CLAY, 
VET. 

NOTES: 

GM 

S 
A D T  
M A  I 
P T M  
L E E  
E 

LOOSE GRAY (IOYR, 4/1) SAND, SONE S I L T  AND CLAY, TRACE GRAVEL, 
WET. 

07756 

1530 
i2/18/a7 

SM 

07757 

1630 
1 21 i81a7 

07758 
1 2 / 1 8 / 8 7  
1720 

- 
B 
L S  
O A  
W M  
S P  

L 
O E  
N 

15 
14 
13 
- 

- 
4 
8 
9 
- 

6 
7 
10 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

6 

- 

- 

2 

- 

- 

12 

- 

- 

_llg 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

GROUND ELEVATION: 588.2 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

BORING NUMBER: 3064 I COORDINATES: NORTH 480,730.53 EAST 1,382,184.221 DATE: 12/11/87 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 

MEDIUM DENSE GRAY (lOYR, 4/1) SAND, SOME S I L T  AND GRAVEL, 
TRACE CLAY, WET. 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE i o  OF 

SM 

E 

07759 
1 2 /  19 /87  
0920 

36.5  

(OD/ 
I 

07760 
12/19 /87  
1110 

41.5 

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
N 

3 
9 
12 

7 
8 
12 

- 
R 
E I  
C b  
o c  
V h  
E E  
R S  
Y - 

11 

- 

- 

1 2  

- 

; s o  

S T I F F  BLUISH GREEN (2.5Y, 4 / 0 )  CLAY, SOME S I L T  MOIST. CL 
AT 146.6 FT. THE CLAY I S  MORE GREENISH (SY, 4/15 AND I S  A 
S I L T Y  CLAY, MOIST.. 
PUSHED SHELBY TUBE AT 141.5 FT, PENETRATED l . l F T ,  RECOVERED 
1.1 FT. 

N/A 
Hnu= 0 PPn 
a = 2  cpn Br = 100 cpn 

Hnu= 0 

Br = 120 cpn 

NOTES: 

385 





BOREYOLE DRILLING 

~ TYPE /Vd~?i+ofr 'm Wl 
DIAMETER OF PERFORATED SECTION L / / ; 7 .  
PERFORATION TYPE: 

AVERAGE SIZEIQF PERFCRATIONS . & OIO in - 
TOTAL . 1 0 L  

SLOTS 0 HOLES 0 SCREEN a 
5~~~~ cL-#]tm 

DRILLING METHOD 

DRILLING FLUID (SI USED: d4 
FLUID h ~ ~ 4 f k x  FROM 8 To 6 5  44. 
FLUID t.14 FROM u4 TO uct' 

PIEZOMETER DESCRI PT ION 

RISER PIPE MATERIAL 5ti,;, [qss <-fee([$ \J 
RISER PIPE DlAME ERS: 

0. D. '14 1 .  D. . 
LENGTH OF PIPE SECTIONS /d 
JOINING METHOD 5'rew. FLU Sff \ID 

I I I 

TECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 54t- I OTHER PROTECTlOh . ~ . .  1 

ILL MATERIALS : 
GROUT /SLURRY 

BENTON I TE  

SAND 

HE PIEZOMETER FLUSHED AFTER INSTALLATION? 
SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

, 



WONITORING WELL INSTALLATION RECORD 
11/21/91 

IJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: 1. SULLIVAN DATE: i2/23/a7 
IJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
t I N G  NO. : 3064 N,E COORDINATES: 480730.53, 1382184.2 
.L NUMBER: 3064 DATE OF INSTAL.: 

E D R I L L I N G  

FROM: 0 TO: 65 
FLUID: N/A FROM: N/ATO: N/A 
NOTES/COMMENTS: 

CASING TYPE : MONITORING E L L  
CASING DIAM.: 4 In. I D  
CASING SIZE(S) USED: ( i n  F e e t )  
SIZE: 10 FROM: 0 TO: 141.5 
SIZE: N/A FROM: N/A TO: N/A 

.L DESCRIPTION 

lOTAL PERFORATED AREA: 10 F t .  2ND P I P E  SECTION: N o t  N o t e d  

)TECTION SYSTEM 

* LOCKING CAP AND LOCK 

G r o u t / S l u r r y  

_ _ _ _ _ _ _ _ _ _ _ - _ - - - _ _ - _  
OF BOREHOLE 

122.5 
141.5 I 137.5 

2.0 
122.5 
127.5 

139.9 
141.5 
72.25 

WRKS : UHITE OUT CORRECTIONS UERE MADE BY 1. SULLIVAN AT THE TIME T H I S  FORM 
VAS COMPLETED. 

IME NTS : 

2731 

388 



D 

WELL 3066 

389 



I -  
f--- 

'FERNALD 
RVFS $J 

VISUAL CLASSIFICATION OF SOILS &?- 2931 
PROJECT NAME: F i 3 2 N & O  12 1/FS 'ROJECT NUMBER: h-2 

30RING NUMBER: COORDINATES: DATE: 4, - /b  -e 7 36 
i LEVATION: GWL: Depth Date/Time DATE STARTED: f -/L/-e 7 

ttcCw Depth, Daterrime DATE COMPLETED: 4- /4-8 7 iNGINEER/GEOLOGIST: b- 
IR ILL ING ME I PAGE / OF 7 

DESCRIPTION 

42.0 
S i  
7c4 

i 8.5 

5 

as 
+O 
I0 

bnc 
390 



FERNALD 
R W S  

VISUAL CLASSIFICATION OF SOILS 

30RING NUMBER: 3 b  lo COORDINATES: 

ELEVATION: .57y,,7. -~ ((GOL &) GWL: Depth Oat e/Ti me 

fNGINEER/GEOLOGIST: 0.- 
IRILLING METHODS: cfi - Depth Oite/Time 

DESCRIPTION REMARKS 

I 
aa 
31 

s 



p+ 
FERNALD 

RVFS 2731 
VISUAL CLASSIFICATION OF SOILS 

'ROJECT NUMBER: bg 2 PROJECT NAME: f=c G ? / c l & ~  I;? I /fs 
30RING NUMBER: 310 & COORDINATES: DATE: 4 -17- e 7 
ELEVATION: GWL: Depth Date/Time DATE STARTED: 7 -14-8 7 
fNGINEER/GEOLOGIST: 0. (Jh(<LfS.J Depth Date/Tirne DATE COMPLETED: 5- 15-8 7 

- - LPAGE 3 OF 7 - 
> a l;tF !=. 
a 

REMARKS DE SC R IPT I ON 

- 
8 

13 

392 

402-11-80 



FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: 6 0  2 PROJECT NAME: FE n F I &  I f=s 
BORING NUMBER: 36 b COORDINATES: DATE: 9 4 7 - 9  7 
ELEVATION: GWL: Depth Date/Time DATE STARTED: 9 - /L/-Q 7 

Depth Date/Tima DATE COMPLETED: ?-/?* 7 

0 
w -  

Z ?  
0 ,  
0 
w 

3LE T m L  

OESCRIPTION 

;E L/ OF 7 

REMARKS 

7i30 5-18-87 



FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 

27312 

3 

'ROJECT NUMBER: 6 9 2 PROJECT NAME: I,/ AL 0 p-1,. 1 rs 
BORING NUMBER: 3 G ( O  COORDINATES: DATE: 7 f a  - 87 
i LEVATION: GWL: Depth Daterrime DATE STARTED: 4 -  JL/ - 8 1 
:NGINEER/GEOLOGIST:D- C rkLEd Depth Daterrime DATE COMPLETED: 9 -/$ - 8 7 
)RILLINC ME cq - 

> 
w -  
a 
> -  
w -  a 

8 '  OESCR lPTl ON REMARKS 



FERNALD 
RVFS 

VISUAL CLASSIFICATION 1 

BORlN 

2731 
OF SOILS 

PROJECT NAME: pe/Zr/hO ir< 
COORDINATES: DATE: 9-/0- 8 '7 
GWL: Depth Date/Ti me DATE STARTED: c - / y -  0 7 - 

ENGINEER/GEOLOGIS 

DESCRIPTION 

. . . . . . - -. ._ 

395 I 



RVFS 
VISUAL CLASSIFICATION OF SOILS 27351 

'AOJECT NUMBER: b@ *< PROJECT NAME: F ~ ( L / J & L  i l  1 /FL 
SORING NUMBER: 36 b COORDINATES: DATE: - /$ -g 7 
i LEVATION: GWL: Depth Daterrime DATE STARTED: $- / L j $ 7  

iNGINEER/GEOLOCIST: 0- 0 Depth Daterrime DATE COMPLETED: $e)? -(e 7 
PAGE 7 OF 7 

DESCRIPTION 

- .. . __ . - . . . 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3066 

GROUND ELEVATION: 578.2 

PROJECT NAME: FMPC R I / F S  

COOROINATES: NORTH 483,951.29 EAST 1,376,706.24) DATE: 09/16/87 

CVL: Dcpth W/A Dstc/Tiars Y/A I DATE STARTED: 09/16/67 

qjij P T W  

I Depth N/A Detc/Tfme Y/A ENGINEER/GEOLOCIST: D. OAKLEY 

D R I L L I N G  METHOOS: CABLE-TOOL 

I 

DATE COnPLETEi: 09/22/87 1 
PAGE 1 

61.51 

07041 
09/ 16/07 
0950 

63.5 

,.I 
07036 
07035 

09/16/81 
1050 

66.5 

70.0 

07038 
07037 

09/ 16/8i 

71.5 

75.01 

8 
L S  
O A  
Y M  
S P  

L 
O E  
N 

6 
23 
50 

- 
15 
25 
40 
- 

FOR DESCRIPTION OF SOILS FROH 0-62.0 FT SEE VISUAL 
C L A S S I F I C A T I O N  OF SOILS FROH WELL 266. 

HARD GRAY S I L T ,  SOWE CLAY, MOIST. 

HARD GRAY S I L T Y  CLAY - DRY. 

- 
S 

U Y  
S W  
C B  
s o  

L 

OF 7 

REMARKS 

NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS. SEE LOG FROM YELL #266 FOR DESCRIPTION OF F I R S T  62. R I G  - CYCLONE 42. DRILLER - HARRY DYKES. ASSISTANT - T1M HARRIS. BACKCRWND READINGS - HNU - ZERO. ALPHA - 0 COUNTS/HlN. B E T A / W  - 40-80 

COUNTS/MIN. 

397 



PROJECT NWBER: 602 3.2 
BORING NUMBER: 3066 

.L.. 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 483,951.29 EAST 1,376,706.24\ DATE: 09/16/87 

76.5 

GROUND ELEVATION: 578.2 

EYGIWEER/GEOLOCIST: 0. OAKLEY 

80.5 - 

81.5 - 

87.5 

~~ 

CVL: D e p t h  W/A D e t t / T i r n e  W/A DATE STARTED: 09/16/87 

D e p t h  N/A D e t e / T i m e  W/A DATE CCMPLETED: 09/22/87 

89.0 

D R I L L I N G  METHWS: CABLE-TWL 

90.0 

PAGE 2 OF 7 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

07039 
07040 

09/16/87 
1340 

07043 
07oCz 

09/ 16/87 
1500 

07044 
07045 

09/16/81 
1545 

B 
L S  
O A  
w n  
S P  

L 
O E  
W 

8 
15 
19 

- 
11 
22 
31 
- 

- 
6 
15 
14 

- 
R 
E I  
C N  
o c  
V h  
E €  
R I  
Y - 

16 

- 

- 

18 

- 

- 

18 

- 

- 

HARD GRAY S I L T Y  CLAY - MOIST. 

HARD GRAY CLAY, TRACE S I L T  - DRY. 

MEDIUM DENSE GRAY FINE SAND - WET. 
GRAY CLAY, SOME SAND, TRACE S I L T .  

S 
U Y  
S M  
c e  
S O  

L 

CL 

SP 
CL 

NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS. SEE LOG FROH WELL #266 FOR DESCRIPTION OF FIRST 62. R I G  - CYCLONE 42. DRILLER - HARRY DYKES. ASSISTANT - T I M  HARRIS. BACKGROUND READINGS - HNU-ZERO, ALPHA-0 COUNTS/MIN. BETA/GAMMA - 40-80 

COUNTS/MIN. 
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PROJECT WUWBER: 602 3.2 

BORING NWBER: 3066 

GROUND ELEVATIOU: 578.2 

ENGINEER/GEOLOCIST: D. OAKLEY 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 483.951.29 EAST 1,376,706.24 DATE: 04/16/87 

GUL: D e p t h  N / A  D a t e / T i a e  Y/A DATE STARTED: 09/14/87 

D e p t h  N/A D a t e / T f m e  N/A DATE CWPLETED: 09/22/87 

07047 
07046 

09/ 17/8 

91 .5 

DRILLING METHODS: CABLE-TOOL 

95.0 

PAGE 3 

07048 
W / l 7 / 8  

07049 
09/ 17/8 

105.0 

8 
L S  
0 A 
Y M s P 

L 
0 E 
N 

7 
9 
1 1  

30 
50 

9 
14 
25 

I 

R 
E 
C I  
O (  
V I  
E l  
R !  
Y 

18 

8 

13 

D S  
E 
P 
T 
H 

MEDIUM DENSE DARK GRAY F I N E  GRAINED SAND, TRACE CLAY AND SILT - YET. 
GRAY CLAY, TRACE SAND AND S I L T .  

A D 1  
W A I  
P T M  
L E E  
E 

HARD DRY CLAY,M SOME S I L T ,  TRACE SAND - DRY. 

HARD GRAY S I L T ,  SOME CLAY, TRACE SAND - DRY. 

- 
S 

U Y  
S M  
C B  
s o  

L 

SP 

CL 

- 

- 
CL 

UL 

- 
T 
S 
F 

0.2 

- 

- 
2.5 

.Pj 

OF 7 

REMARKS 

NOTES: 
SAMPLE SCANNED -'BACKGRaJND READINGS. ADDED 20 GALLONS WATER. SEE LOG FRCU WELL 11266 FOR FIRST 62. R I G  - CYCLONE 
L2. DRILLER - HARRY DYKES. ASSISTANT - T I M  HARRIS. 
BETA/G44MA - 40-80 COUNTS/ 

BACKGROUND READINGS - HNU - 0 ZERO, ALPHA - 0 COUNTS/HIN, 



PROJECT NWBER: 602 3.2 
BORING UMBER: 3066 

MOUND ELEVATION: 578.2 

i I DATE C W L E T E D :  09/22/87 ENGINEER/GEOLOCIST: D. OAKLEY D e p t h  N/A D a t e / T i m e  W/A 

PROJECT NAME: FMPC RI/FS C G U Q J -  

COORDINATES: NORTH 483,951.29 EAST 1,376,706.24 DATE: 09/16/87 

CUL: D e p t h  W/A D e t e / T i m e  Y/A I DATE STARTED: 09/16/87 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 4 
B 
L s 
0 A 
Y M 
S P 

L 
0 E 
N 

21 
50 
50 

1 1  
24 
43 

1 1  
16 
23 

OF 7 
R 
E 1  
C N  
o c  
V H  
E E  
R S  
Y 

16 

18 

23 

12 

106.5 

ll0.C - 

111.5 - 

113.5 - 

115.C 

116.5 

120.( - 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

07050 
07051 
09/ 17/87 
1230 

07053 
07052 
09/ 17/87 
1400 

07054 
09/ 17/87 
1500 

07055 
09/17/87 
1545 

HARD GRAY S I L T Y  CLAY, TRACE SAND - DRY. 

HARD DRY S I L T Y  CLAY. 

HARD GRAY S I L T Y  CLAY - DRY. 

5 
U Y  
S M  
C B  
s o  

1 

CL 

REMARKS 

NOTES: 
SAMPLE SCANNED BACKGROUND READINGS. 7:30 9-18-87. SEE LO FRCH WELL %266 FOR FIRST 62. R I G  CYCLONE 42. DRILLER - 

HARRY DYKES. ASSISTANT - T I M  HARRIS. BACKGROUND READINGS - HNU - ZERO, ALPHA - 0 CWNTS/MIN. B E T A / W M A  - 40-80 
COLJNTS/MIN. 



c 

VISUAL C L A S S l f l C A T I O Y  OF SOILS 

PROJECT W E E R :  602 3.2 
BORING YUIBER: 3066 

2738 
PROJECT NAME: fUPC R I / f S  

COORDINATES: NORTH 483,951.29 EAST 1,376,706.241 DATE: 09/16/87 

FERNALD R I / F S  

GROUND ELEVATION: 578.2 

ENGINEER/GEOLOGIST: 0. OAKLEY 

GUL: D e p t h  N/A D s t e / T i a r  N/A DATE STARTED: 09/16/87 

D e p t h  N/A D e t e / T i m e  N/A DATE CWPLETED: 09/22/87 

D R I L L I N G  HETHOOS: CABLE-TOOL PAGE 5 OF 7 - 
R 
E 
C I  
0 1  
V I  
E l  
R !  
Y - 

18 

- 

- 

18 

- 

- 

18 

- 

- 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 
SP 
SU 

D 
E 
P 
T 
H 

- 

121 .s 

S 
A D 1  
H A I  
P T H  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
Q E  
N 

T 
S 
f 

- 
2.0 
1 .o 
0.5 

REMARKS 

07056 
07057 

09/ 18/67 
0830 

12 
16 
26 

HARD GRAY CLAY, TRACE S I L T  - MOIST. 
DENSE GRAY SAND, SOME CLAY - UOIST. 
DENSE DARK GRAY SAND, SOME CLAY, TRACE GRAVEL - MOIST. 

125.0 - 

126.5 - 

130.C 

- 
16 
25 
50 
- 

su 0.2 VERY DENSE GRAY SAND, TRACE GRAVEL, TRACE CLAY, VET, MEDIUM 
GRAIN S I Z E .  

07059 
07058 

09/18/81 
0920 

07060 
07061 

09/18/61 
1030 

17 
38 
46 

VERY DENSE GRAY COARSE SAND, SOME GRAVEL - VET.  

131.5 

135.t - 
NOTE 
SAHF SCANNED - BACKCRWND READINGS. ADDED 25 GALLONS WATER. GSEE LOG FROn WELL #266 FOR FIRST 62. R I G  - CYCLONE 
42. DRILLER - HARRY DYKES. ASSISTANT - TIN  HARRIS. SCREEN SET FROM 125-135. BACKGRWND HNU - ZERO, ALPHA - 0 
CUJNTS/UIN., BETA/GAMM 



PROJECT NLRIBER: 602 3.2 

BORlNC NUMBER: 3066 

GROUND ELEVATION: 578.2 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 485,951.20 EAST 1,376,706.24 DATE: 09/16/87 

WL: D e p t h  N/A D s t e / T i m e  N/A DATE STARTED: 09/16/87 

I I DATE CWPLETED: 09/22/87 ENGINEER/GEOLOGIST: D. W L E Y  D e p t h  N/A D e t e / T i m e  W A  rn D R I L L I N G  METHODS: CABLE-TOOL I PACE 6 OF 7 - 
D 
E 
P 
T 
H 

- 

136.5 - 

140.0 

- 
B 
L S  
O A  
Y M  
S P  

L 
O E  
N - 
11 
17 
31 
- 

- 
9 
18 
19 

- 
T s 
F 

5 
U I  
S M  
C B  
s o  

L 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

S 
A D T  
M A 1  
P T M  
L E E  
E 

REMARKS 

l%fi DENSE GRAY SAND - VET, MEDIUM GRAIN SIZE.  SP 

- 

- 
CC 

- 

0.2 
07062 

09/18/8' 
1460 

I 

HARD DARK GRAY SANDY CLAY, TRACE S I L T  - MOIST. - 
1 .o 

- 

07064 
07063 

1615 
091 I a i8  I 141.5 

148.0 - 

169.5 

07066 
07065 

09/ 19/8 
0840 

21 
31 
35 

C L  .7s GRAY SANDY CLAY - MOIST. 
HARD, GRAY CLAY, SOME S I L T  - MOIST. 

15 

15o.c - 
NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS. SEE LOG FROM WELL #266 FOR FIRST 62. R I G  - CYCLONE 42. DRILLER - HARRY DYKES.' 

ASSISTANT - TIM HARRIS. BACKGROUND - HNU - ZERO, ALPHA - 0 COUNTS/MIN., BETA/GAMMA - 60-80 COUNTS/MIN. 



PROJECT NUMBER: 602 3.2 
BORING NWBER: 3066 

GROUND ELEVATION: 578.2 

ENCINEER/CEOLOCIST: D. OAKLEY 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 483,951.29 EAST 1,376,706.24 DATE: 09/16/87 

WL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 09/16/81 

DATE CWPLETED: 09/22/87 D e p t h  W/A D a t e / T i m e  N/A 

t BOTTOn OF BORING 152 1 

DRILLING METHOOS: CABLE-TOOL 

NOTES: 
SHELBY TUBE. DESCRlPTlON BASED ON PREVIOUS SAMPLE AND CCASSlF lCATlON OF. SOILS OBSERVED AT ENDS OF TUBE. SEE’LOC FROn 

YELL #266 FOR FIRST 62. R I G  - CYCLONE 42. DRILLER - HARRY DYKES. ASSISTANT - TIM HARRIS. HOLE TD 150 - SHELBY 
TAKEN FROn 150 TO 152 

PACE 7 OF 7 
L I 

D S  B R S 
E A D 1  L S  E l  U Y  T 
P H A 1  O A  C Y  S M  s REMARKS 
T P T W  U W  O C  
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
N Y 

C B  F 

HARD, GRAY S I L T Y  CLAY, MOIST. SAMPLE TD 152 FT. 
07067 

1 2 5 0  
09/19/87 20 

152.0 



APPROXIMATE E X I S T I N G  
G R O U N O  S U R F A C E  

f 
2731 
- 

..... . 

B O T T O M  O F  BORING /soF 
J O T E S :  
I . R I S E R  P I P E  I S  4 1 N  

2.SCREEN I S  +IN 1.0 S . s . P l P E  C O N T I N U O U S  

3.LOWER EN0 O F  S C R E E N  I S  CAPPEO.  M O N I T O R I N G  WELL 3 b 6  
4. E L E V A T I O N  OF WATER L E V E L  

5.WATER L E V E L  REAOING O N  

I O .  S C H E D U L E  
P I P E ,  f H R E A O E 3  . F t ; S H  - J O I N T E D .  

SLOT S C R E E N  ( 0 . 0 ) O  IN I N S T A L C A T I O N  O E T A I  L S  S L O T  S I Z E ) .  

PREPARED FOR 

P M Q C  m t s  



FERNALD 
RIIFS 

TOP 

TOP 

PIEZOMETER INSTALLATION SHEET 2738 
PROJECT NAME fEfZ/rl&il FIELD ENGJGEO. D. U-9 DATE q - z Z - 8 )  
PRCJECT NC. 6 0 2  CHECKED BY DATE 

PIEZOMETER NO. 3 66 DATE OF INSTALLATION 9-  z w a 7  
BORING NO. 366 

BOTTOM 

BOTTOM 

BOREHOLE OR ILL I NG 

DRILLING METHOD 
DRILLING FLUID ( S )  USED: 

 FLUID(,^ FROM k' T O ~ , ~ Z  
c FROM TO - FLUID - 

PI E ZOM ETER DE SC R I P T ION 

. .  TYPE 31b S T ~ I J  a)cc\ WU\WUCC 

DIAMETER OF PERFORATED SECTION 
PERFORATION TYPE: 

4 " l D  

SLOTS 0 HOLES 0 SCREEN 

AVERAGE SIZE OF PERFCRATIONS ' 

/ 
TOTAL PERFORATED AREA /< 

PROTECTION SYSTEM 

RISER PIPE MATERIAL 31b n p t r ~ ~ m  S 

RISER PIPE DlAMETEj$S: 

0.0. Y %3 - 1.0. q u  
LENGTH OF PIPE SECTIONS /o F T .  
JOINING METHOD 'T I%~?-~I  /?NO coc: 6Z.E 

(CLUb\.) SOILIT T I S W D k q )  
\ 

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. lo '(uc#G 5 

5 F T  

ITEM 

TOP OF RISER PIPE 

I GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERl.ALS: 

BENTONITE /'cfieTS 
SAN 0 
F c e M w t o d  . 

GROUT /SLURRY ~ o c ~ i f f . (  

I PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF 80REHOLE 

I GWL AFTER INSTALLATION 

I OTHER PROTECTlOh L a t 7 & E  CAP 

DISTANCE ABOVE/BELOW 
GROUND SURFACE (FT) 

2 . 8  FT. 
0.0 

2,s FT 1 I BOTTOM //7' TOP I ' 
TOP l 1 7 e  BOTTOM )ZZ,S' 

/52' 

E L  E VAT I ON 

1 

TOP I BOTTOM I 
TOP I BOTTOM I 
TOP I BOTTOM I 

I 
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES IIZ] N O H  

Y E S O  4105 WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 
EMARKS sn€w TUBE 7 . t ~  7~ F b t V  15; - K z '  

bFtG 'h, r3E G ~ G - e Z ( 3  LA 7FA. 



WELL 3067 



)FULLING METHODS: Ca Sac, I 
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Depth - Date/Tirne - DATE COMPLETED: 127 
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DESCRIPTION 
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Depth - Date/Time ' c- I DATE COMPLETED: ,'dd /I, 
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BORING NUMBER: 3067 

GROUND ELEVATION: 

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GUL: D e p t h  N/A D e t e / T i m e  N I A  DATE STARTED: 11/20/87 

D I S  l B  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 

L S  
O A  
U M  
S P  

L 
O E  
N 

HARD Y E L L W I S H  BROWN lOYR 5/6 MOTTLED GRAY 1OYR 5/1 AND RED(?) 
S I L T Y  CLAY SOME SAND AN0 GRAVEL - DRY. 

CL 

07431 

1350 
11/20/87 

7.5 

8 
10 
12 

07432 
11/20/87 

1645 
9.0 

4 
9 
20 

HARD YELLOWISH BROWN lOYR 5/6 MOTTLED GRAY lOYR 5 / 1  S I L T Y  CLAY 
SOME SAND TRACE GRAVEL - DRY. 
HARD YELLOWISH BROWN lOYR 5/6 GRAVELLY CLAY SOnE S I L T  AND SAND - DRY. 

CL 

CL >5 
Hnu= 0 PP 
a = 2  C P  Br = 70 CP 

HARD YELLOWISH BROUN 10YR 5/4 GRAVELLY CLAY. 
SOME S I L T  AND SAND, TRACE PEBBLES - DRY. 

CC 
07433 

11/20/87 
1700 

10.5 

6 
15 
21 

HARD GRAY 10YR 5/1 GRAVELLY CLAY SOME S I L T  AND SAND, TRACE 
PEBBLES - DRY. 

HARD GRAY 10YR 5/1 GRAVELLY CLAY SOME S I L T  AND SAND - DRY. 

CL 

CL 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

~ ~~~ 

D a t e / T i m e  N/A I DATE COMPLETED: 12/07/87 ENGINEER/GEOLOGIST: LOUELL U I L L E  I D e p t h  N/A 

D R I L L I N G  'METHODS: CABLE-TOOL I PAGE 1 OF - 
D 
E 
P 
T 
H 

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
N 

- 
R 
E l  
C L  
O (  
V I .  
E t  
R I  
Y - 

13 

- 

12 

- 

10 

- 

11 

- 

10 

- 

11 

- 

11 

- 

- 

12 

- 

12 

- 

S 
A D 1  

S 
U Y  
S M  
C B  
s o  

L 

M A  I 
P T M  
L E E  
E 

I OH 

SOFT, BLACK 7 1/2YR 2/0 SAND CLAY, SOME S I L T ,  ORGANIC PLANT 
MOTTLED - MOIST. 
ROCK - SLUG. 

N/A I 
Hnu= 0 PP 

= 2  C P  
60 c p  

8 
14 
18 >5 Br = 1. I F I L L  (HARD) YELLOWISH BROWN S I L T Y  CLAY, TRACE SAND AND GRAVEL 

SLUG - DRY. 

3.0 

>s I F I L L :  (HARD YELLOWISH BROUN lOYR 5/4 S I L T Y  CLAY, SOME SAND AND 
GRAVEL SLOG - DRY. Hnu= 0 PP 

a = 2  C P  Br = 60 cp 

07429 
11/20/87 
1340 

9 
10 
11 

F I L L  (HARD YELLOWISH BROWN lOYR 6/4 MOTTLED GRAY lOYR 5 / 1  AND 
BROWNISH YELLOW IOYR 6/0 S I L T Y  CLAY SOME SAND AND GRAVEL SLUG 

>5 
Hnu= 0 PP 
a = 2  C P  Br = 80 cp  

4.5 

6.0 

>5 
Hnu= 0 PP 
a = 8  C P  Br = 70 cp 

I cL 

HARD YELLOWISH BROWN lOYR, 5/6 MOTTLED DARK GRAY lOYR 4 / 1  
S I L T Y  CLAY SOME SAND TRACE GRAVEL AND PEBBLES - DRY. 

>5 
Hnu= 0 w 
a = 2  C P  Br = 60 cp 

I 

>s I 

Br = 60 CP 

12.0 l l  13.5i 1!$:".1 

15.0 

0 7 4 3 5  
1 1 /21/87 
1040 22 

60 cp 

>5 
Hnu= 0 Pp 
a = 2  C P  Br = 70 CP 

NOTES: 
PENNSYLVANIA D R I L L I N G  CO. 

SAMPLER F O L L W  ASTM STANC 
CHARTS. BACKGROUND, NOV 

WCYRUS ERIE 24-u DRILLING RIG. DRILLER: DAVE NEUMAN. HELPER: BOB JOHNSON. BLWS ON 
t D  FOR 2 I N  BY 18 I N  SPLIT ,  SPOON SAMPLER. S O I L  COLOR DESCRIPTION FOLLOW MUNSELL COLOR 



FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 1 PROJECT NAME: FMPC R I / F S  I 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: LOUELL UILLE 

BORING NUMBER: 3067 I COORDINATES: NORTH 479.760.13 EAST 1,382.988.181 DATE: 11/20/87 ~~ 7 
GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 12/07/87 

I 
U Y  
S M  
C B  
s o  

L 

S REMARKS 
F 

- 
D 
E 
P 
T 
H 

- 
B 
L S  
O A  
w n  
S P  

L 
O E  w 

- 
R 
E l  
C I  
D (  
V I  
E l  
R !  
Y - 

3 

- 

10 

- 

18 

- 

- 

11 

- 

14 

- 

14 

- 

2 

- 

12 

- 

12 

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

2731 

- 

16.5 - 

18.0 - 

19.5 - 

21 .a - 

22.5 

07436 
11/21/87 
1100 

2 
10 
13 

- 
4 
9 
13 

HARD GRAY 10YR 6/1 GRAVELLY CLAY, SOnE S I L T ,  SAND TRACE 
PEBBLES - DRY. 

HARD-GRAY lOYR 6/1 S I L T Y  CLAY, TRACE SAND AND GRAVEL - DRY. 
07437 

11/21 /87  
1120 

07438 
1 1/21 /87 
1140 

6 
9 
13 
- 

- 
3 
6 
10 

VERY S T I F F  GRAY 10YR 6/1 S I L T Y  CLAY, SOME SAND, TRACE GRAVEL, 
DRY. 

=STIFF GRAY 1OYR 5/1 SILTY-CLAY, SOME SANDTTRACE GRAVEL --  
DRY. 07439 

1 1 /21 /87 
1430 

07440 
11/21/8i 

1 4 5 0  

8 
6 
10 

VERY S T I F F  GRAY 1OYR 6/1 GRAVELLY CLAY SOME S I L T  AND SAND - 
DRY. 

24.a 

07441 
11/21/87 
1500 

3 
5 
7 

VERY S T I F F  GRAY lOYR 5 / 1  GRAVELLY CLAY SOME S I L T ,  TRACE SAND - 
DRY. 

a = 2  
Br = 70 

Hnu= 0 
a = 2  cpn Br = 70 cpn 

25.5 

07442 
11/21/87 
1515 

3 
8 
39 
- 

13 
13 
17 
- 

7 
10 
28 
- 

ROCK, VERY S T I F F  GRAY 10YR 6/1 GRAVELLY CLAY SOME S I L T  AND 
SAND -DRY. 

27.0 - 

28.5 - 

30.0 

HARD GRAY 10YR 6/1 GRAVELLY CLAY SWE-GND, S I L T  AND PEBBLES, 
TRACE PEBBLES - DRY. 07443 

11/21/8i 
1530 

Hnu= 0 
cpn Br = 60 cpn 

VERY S T I F F  GRAY lOYR 5 / 1  GRAVELLY CLAY, SOME SAND, S I L T  AND 
PEBBLES - DRY. 07444 

1 1 /21/8i 
1600 

Hnu= 0 

Br = 60 cpn 
- 
NOTES: 

I 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

BORING NUMBER: 3067 

GROUND ELEVATION: 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

27311 

~~ 

ENGINEER/GEOLOGIST: LOWELL W L L E  I D e p t h  N/A D a t e / T i m e  N/A I DATE COMPLETED: 12/07/87 

S 
u y  
S M  
C B  
s o  

L 

0 

0 

VERY S T I F F  GRAY lOYR 6/1 GRAVELLY CLAY, SOME S I L T  AND SAND, 
TRACE PEBBLES, DRY. 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 3 

CL 

OF 

DENSE YELLOWISH B R W  SAND, SOllE S I L T  AND CLAY, TRACE GRAVEL - 
DRY. 

- 
T 
S 
F 

SP 

- 
D 
E 
P 
T 
H 

DENSE BROUNISH YELLOW 10YR 6/6 SAND AND FINE GRAVEL - SOME 
S I L T ,  TRACE CLAY AND PEBBLES - DRY. 

- 
ri 
L S  
O A  
U H  
S P  

L 
O E  
N 

SP 

- 
R 
€ 1  
C Y  
o c  
V H  
E E  
R I  
Y 

DENSE YELLOWISH BROUN lOYR 6/8 SAND AND GRAVEL, SOME S I L T  AND 
CLAY, DRY. 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

SM 

REMARKS 

07445 
1 1 / 2 2 / 8 7  
0730 

8 
10 
15 

3.5 
Hnu= 0 ppn 
a = 2  cpm Br = 70 cpn 

10 

31.5 

07446 
1 1 / 2 2 / 8 7  
0810 

3 
16 
27 

N/A 
Hnu= 0 ppn 
a = 0 '  cpn Br = 60 cpn 

8 

33.C 

07447 
1 1 / 2 2 / 8 7  
0900 

8 
12 
13 

DENSE BROUNISH YELLOW 6/6 SAND SOME S I L T  AND CLAY, TRACE 
GRAVEL - DRY. 

N/A SP 

12 

34.: - 

35.( - 

36.5 - 

40.( 

- 
8 
18 
19 
- 

- 

12 

- 

- 

18 

~ ~~ 

DENSE BROUNISH YELLOW 10YR 6/6 SAND AND FINE GRAVEL - SOME 
S I L T ,  TRACE CLAY AND PEBBLES - DRY. 

SP 
07448 

0920 
111221a7 

Hnu= 0 ppn 
a = O  cpm Br = 60 cpm 

07449 
12/01 /87 
0945 

32 
38 
50 

Hnu= 0 ppn 
a = 2  cpn ar = 100 CP 

41 . 5  

45 .( 

NOTE 
- 



B 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3067 

GRaJWD ELEVATION: 

ENGINEER/CEOLOGIST: L W E L L  U l L L E  

- 
R 
E I  
C h  
o c  
V I  
E €  
R 6  
Y - 

12 

- 

- 

8 

- 

- 

11 

- 

- 

- 1  

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 12/07/87 

DENSE Y E L L W I S H  BROUN lOYR 6/8 SAND AND FINE GRAVEL, SOME 
S I L T ,  CLAY AND MED TO COARSE GRAVEL, DRY. 

D R I L L  I NG METHODS: CABLE-TOOL PAGE 4 OF 

MED. DENSE YELLOU B R W N  lOYR 6/8 SAND AND GRAVEL SOME S I L T  
CLAY AND MED. TO COARSE GRAVEL, BROWN SILTY FINE SAND LENS ~i 

D S  
E 
P 
T 
H 

46.5 

50.0 

51.5 

55.0 

56.5 

60.0 

NOTES: 

~ 

DENSE BROWN 10YR 6/4 SAND AND GRAVEL, SOME S I L T  DRY. 
BROWN-GRAY lOYR 6/3 MED. SAND, SOME SILT,  CLAY,'GRAVEL, DRY. 

B 
A D 1  L S  
M A I  O A  
P T M  U M  
L E E  S P  
E L 

O E  
N 

0 7 4 5 0  26 
12/01 /87  36 
1340 37 

07451 20 
1 2 / 0 1 / 8 7  23 

1 5 5 0  30 

0 7 4 5 2  16 
12/01/87 30 
1630 42 

s .  
U Y  
S M  
C B  
s o  

L 

SM 

SM 

SM 
SM 

Inu= 0 
1 = 2  
ir = 80 cpn 

T 
S 
F 

N/A 

N/A 

N/A 
N/A nu= 0 

! = 2  
#r = 80 cpn 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3067 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.181 DATE: 11/20/87 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: LOUELL U l L L E  

~~ 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 12/07/87 

NOTES: 

D R I L L I N G  METHODS: CABLE-TOOL 

DENSE B R M  GRAY 10YR 5 / 6  SAND UlTH SOME GRAVEL AND PEBBLES, 
SOnE S I L T  AND CLAY, DRY. 

PAGE 5 OF 

VERY DENSE B R W N  lOYR 5/3 SAND AND GRAVEL, SOME SILT AND CLAY, 
TRACE PEBBLES, DRY. 

D S  
E 
P 
T 
H 

MED. DENSE, BROWN-GRAY 10YR 5/3 SAND AND GRAVEL, SOME PEBBLES, 
S I L T  AND CLAY, DRY. 

B 
A D 1  L S  
M A 1  O A  
P T M  U M  
L E E  S P  
E L 

O E  
N 

07453 

0820 
12/02/87 

61.5 

11 
33 
42 

SM N/A 
Hnu= 0 PPI 
a = 2  C P  ~r = 80 CP 

SM 

SM 

N/A 
Hnu= 0 PPI 
a = 2  cpl  ar = 60 CP 

N/A 
Hnu= 0 PPI 
a = 2  C P  ar = 60 cp l  



BORING NUMBER: 3067 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: LOUELL U I L L E  

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

1 PROJECT NAME: FHPC R I / F S  
- -  

PROJECT NUMBER: 602 3.2 

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GWL: D e p t h  N/A 

D e p t h  N/A 

D a t e / T i m e  N/A DATE STARTED: 11/20/87 

D a t e / T i m e  N/A DATE COMPLETED: 12/07/87 

D R I L L I N G  METHODS: CABLE-TOOL OF PAGE 6 

D 
E 
P 
T 
H 

- 

76.5 - 

80.0 

S 
U Y  
S M  
C B  
s o  

L 

SM 

SH 

SW 
sn 

81.5 

T 
S 
F 

N/A 

N/A 

N/A 
N/A 

85.0 

07703 
12/03/87 
1140 

86.5 

48 
7 2  

90.0 

NOTE 
- 

10 

VERY DENSE GRAY lOYR 4/1 F I N E  SAND, SOME S I L T  AND CLAY - WET. 
VERY DENSE GRAY lOYR 4/1 SAND AN0 GRAVEL SOME S I L T  AN0 CLAY - 
WET. 

MED. DENSE, DARK BROWN GRAY 10YR 4/1 SAND U I T H  TRACE GRAVEL, 
SOME S I L T ,  CLAY, MOIST. 

6 

HED. DENSE, GRAY 10YR 4/1, SAND AN0 GRAVEL, WITH SOME SILT,  
PEBBLES, AN0 'CLAY, WET. 

10 

REMARKS 

Hnu= '0 .  ppn 
a = 2  cpn Br = 60 cpn 

Hnu= 0 m 
u = 2  cpn Rr = 80 cpn 



BORING NUMBER: 3067 

GROUND ELEVATIW:  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GWL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

07704 
1 2 / 0 3 / 8 7  
1400 

7 
7 
14 

0 7 7 0 5  
1 2 / 0 3 / 8 7  
1620 

32 
63 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 1 PROJECT NAME: FMPC R I / F S  

I DATE COMPLETED: 12/07/87 ENGINEER/GEOLOCIST: LOWELL U I L L E  D e p t h  N/A D a t e / T i m e  N/A 

B 

B 

DRILLING METHOOS: CABLE-TOOL I PAGE 7 OF - 
D 
E 
P 
T 
H 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

15 

- 

- 

18 

- 

- 

10 

- 

- 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
T 

' S  
F 

REMARKS 

MEDIUM DENSE GRAY 10YR 4/1 SAND UITH SOME GRAVEL, S I L T  AND 
CLAY, SOARSE GRAVEL LENS UITH SOnE SILT,  PEBBLES SAND AND CLAY 

SM N/A 
Inu= 0 m 
1 = 2  cpm 
ir = 80 c p  

91.5 

95.c 

VERY DENSE GRAY 1OYR 4/1 SAND WITH SOnE S I L T ,  GRAVEL AND CLAY 
- WET. inu= 0 m 

1 = 2  cpn r = 100 cpn 
96.5 

$ 1 2 / 0 4 / 8 7  5 

IO0.C - 

01.5 - 

lO5.C 

_. 

SM 

GM 

- 

- 

MEDIUM DENSE, GRAY lOYR 4/1 SAND U I T H  SOME GRAVEL, SILT AND 
CLAY - VET. 
MEDIUM DENSE GRAY 10YR 4/1 SANDY GRAVEL, SOnE S I L T  AND CLAY, 
TRACE PEBBLES. 

(nu= 0 ppn 
1 = 2  CPn ir = 80 cpn 0900 

NOTES: 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NIJMEER: 602 3.2 

BORING NIJMEER: 3067 

GROUND ELEVATION: 

ENGlNEER/GEOLOCIST: L W E L L  U l L L E  

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GUL: D e p t h  N/A D s t e / T i m e  N/A DATE STARTED: 11/20/87 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 12/07/87 

D 
E 
P 
T 
H 

- 

106.5 - 

ll0.C 

D R I L L I N G  METHOOS: CABLE-TOOL 

111.5 

PAGE 8 

115.C 

S 
U Y  
s n  
C E  
s o  

L 

GM 

SM 

GM 

GM 

116.5 

T 
s 
F 

N/A 

N/A 

N/A 

N/A 

l20.C 

NOTES: 
- 

07707 
12/04/87 

1 3 1 5  

VERY DENSE GRAY 10YR 4/1 SANDY GRAVEL U I T H  SOME S I L T  AND CLAY 
20 - UET. 
5 0  13 
35 

07708 
12/04/87 

1415 

LOOSE GRAY 10YR 4/1 SAND U I T H  SOME GRAVEL AND PEBBLES, SOME 
4 S I L T  AND CLAY, UET. 
5 11 
16 

07709 
12/04/87 
1600 

REMARKS -1 
VERY DENSE GRAY 10YR 4/1 GRAVELLY SAND U I T H  SOME S I L T  AND CLAY. 

33 - VET. 
5 0  12 VERY DENSE GRAY lOYR 4/1 SAND UlTH SOME GRAVEL, S I L T  AND CLAY 
5 7  - WET. 

lnu= 0 
1 = 2  
ir = 80 cpn 

ir = 80 



BORING NUMBER: 3067 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: LOWELL U l L L E  
I 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 9 OF I 

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GWL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 12/07/87 

- 
D 
E 
P 
T 
H 

MED. DENSE GRAY 10YR 4 / 1  SAND WITH SOME SILT, CLAY, GRAVEL AND 
PEBBLES, WET. 

121 .5 

S 
U Y  
S M  
C B  
s o  

L 

GM 

125.0 

T 
S 
F 

N/A 

126.5 

REMARKS 

Hnu= 0 rn 
a = 2  cpn Br = 100 cpn 

130.0 - 

131.5 - 

'35.0 

VERY DENSE GRAY lOYR 4/1 SAND AND GRAVEL, SONE SILT,  CLAY, AND 
PEBBLES, WET. 

S 
A D 1  
M A 1  
P T M  
L E E  
E -  - 

GM 

0771 0 
12/05 /87  

0 8 4 5  

MED. DENSE GRAY lOYR 4/1 SAND AND GRAVEL, SONE PEBBLES, S ILT,  
AND CLAY, WET. 

0771 1 
12/05/87 

1500 

GM 
07712 

1 2 / 0 5 / 8 7  
1555 

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
N 

7 
13 
21 
- 

- 
17 
56 
66 
- 

- 
4 
7 
1 2  

- 
R 
E I  
C N  
O C  
V H  
E E  
R S  
Y - 

18 

- 

- 

7 

- 

- 

6 

- 

- 

N/A 
Hnu= 0 ppn 
a = 2  cpn Br = 80 cpn 

N/A 
Hnu= 0 PPn 
a = 2  C P n  Br = 80 CP 

NOTES: 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3067 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.181 DATE: 11/20/87 

27311 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: LOWELL WILLE 

GUL: D e p t h  N/A O e t e / T i m e  N/A DATE STARTED: 11/20/87 

D e p t h  N/A O e t e / T i m e  N/A DATE COMPLETED: 12/07/87 

D R I L L I N G  METHODS: CABLE-TOOL - 
D 
E 
P 
T 
H 

- 

36.5 - 

40.C - 

41.5 - 

PAGE 10 OF 

L E E  S P  

O E  

1710 

I 

L W S E  GRAY 10YR 4/1 SAND AN0 GRAVEL, SOME PEBBLES, S I L T , A N D  
CLAY, WET. 

LOOSE GRAY lOYR 4/1 SAND WITH SOME GRAVEL, S ILT,  AND CLAY, 
SOME PEBBLES PRESENT, WET. 

S 
U Y  
S H  
C B  
s o  

L 

- 
GM 

- 

- 
GM 

- 

N/A 
Hnu= 0 ppn 
Q = 2  cpn Br = 100 cpn 

N/A 
Hnu= 0 ppn 
Q = 2  cpm ar = 100 cpn 

BOTTo(I OF BORING 141.5 

NOTES: 

426 



P R O T E C T I V E  R I S E R  C A S I N G  -7 I 

a O T T O M  O F  B O R I N G  
N O T E S .  

I . R I S E R  P I P E  I S ’ L / l N  I O  SCHEOULE t- P I P E ,  T H R E A D E Z . F t 2 S H  - J O I N T E D  

. .  . .  
. .  . .  

. . . . . . . . .  . . .  . . . . . . . . . .  . .  . . .  . . . . .  . . .  * . ’. . . . . . . . . . .  
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. .  . . . .  . . . . . . . . .  .~ 

. . .  . . . . .  . .  :. . : . .  

_ _  

I N S T A L L A T I O N  O E T A I L S  
2.SCREEN IS Y I N  1.0 5.5- P I P E  C O N T I N U O U S  

S L O T  S C R E E N  ( O . O / O  I N  S L O T  S I Z E )  
3 .LOWER END OF S C R E E N  I S  C A P P E D .  M O N I T O R I N G  W E L L  
4. E L E V A T I O N  OF W A T E R  L E V E L  7 5  75f+- & / d d  g-iJfld 

___I 

5 .wATER L E V E L  R E A D I N G  O N  $opfffcf? PREPARED FOR ,3(;67 
I J /O /~  7 07a5 (77-75 f t  IQLJ m . ~ )  88 / - 5 - - j y  

I 427 
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ERNALD 
RVFS 

PIEZOMETER INSTALLATION SHEET 
DATE /<bo/87 

Cd*;% DATE ~ / 7 / k 7  'RCJECT NC. 602. 3-2 CHECKEDBY R & 
'R~JECT NAME Fer@aLf R z  /FS FIELD ENG./GEO. T' ~ ~ / / , V ~ m  

3ORING NO. L ? , w L ~  649 /-s--H 

B 
'IEZOMETER NO. e 7  -756 7 DATE OF INSTALLATION /a/, 9/87 

DRILLING METHOD c a k f e  5(0 /  

DRILLING FLUID (SI USED: : 
. . . . . . .  . . . .  

FROM. . TO . .  . FLUID ~j+,+.=. . .  
.''.FROM .TO: . .  ' . - .  FLUID . * 

)OREHOLE DRILLING 

TYPE @F BIT - . . -. F=\{t'AD H H M f l Q 2  
CASING SIZE (SI USED:. 

, SIZE l r /  FROM. 0 . TC ) ~ \ \ , h '  
. .  . . .  . .  

.: FROM . 'TC' :. * , . i  '. . SIZE .. 

TYPE MC7h;tor:n.c; Uell 
. : DIAMETEK~F. PERFO{ATED-SECTION. Y,in. 

PERFORATION TYPE: 

SLOTS 0. HOLES 0 SCREEN 1x1 
AVERAGE SIZE OF PERFCRATIONS 04alo ;n-  

.TOTAL PERFORATED AREA ,? ,ha / f + b  

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

RISER PIPE MATERIAL %;n/ess s e (  
RIS.ER..P.IPE DIAM;TRS::,,., , . :  . 

0.0. 8 m l . 0 .  Id'- 

LENGTH OF PIPE SECTIONS 

JOINING  METHOD^ SCHChl 'al.a~d $11-4 

~ . ,  . . , : 

/d fT. 

I I t i46 z/Z/E+ 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS : 
GROUT/SLURRY 

BENTON I T E 

SAND 

GRAVEL 

RISER PROTECTIVFIPE LENGTH 5 f?. 
PROTECTIVE PIPE 8.D. io"., -Lo 

PERFORATED SECT1 ON 

. .  
OTHER PROTECTlOh . LGCtlU6- CAP 

UJ \TI;  LOCk. 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GROUND 

2.0 

GWL AFTER INSTALLATION 

E L  E VAT I ON 
( Ft) l M L  

Sf h-, ) r 

. . .  
. .  

. .  

TO P 0 
TOP dd 
TOP /75 
TOP flfi 
TOP /SO 

_- BOTTOV 115- TOP BOTTOM 

BOTTOM NJE .TOP BOTTOM 

BOTTOM /36lh TOP BOTTOM 

BOTTOM ufi TOP BOTTOM 

BOTTOM /3fJ TOP BOTTOM 

0.0 I sei39 Is' I " 

HE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO E m SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 Y E S O  



MONITORING WELL INSTALLATION RECORD 
11/21/91 

2OJECT NAME: F e r n a l d  R I / f S  F I E L D  ENG./GEO.: L. UICLE/T.  SULLIVAWDATE: 
?/ 10/87 
IOJECT NO. : 602.3.2 
?RING NO. : 3067 
:LL NUMBER: 3067 

CHECKED BY : N o t  N o t e d  DATE: N/A 
N E COORDINATES: 479760.13, 1382988.1 
DATE OF INSTAL.: 12/07/87 

IREHOLE D R I L L I N G  

CASING SIZE(S) USED: ( in  F e e t )  
SIZE: 10 FRCU: 0 TO: 141.5 
SIZE: H/A F R W :  N/A TO: N/A 

!LL DESCRIPTION 

* S t a i n l e s s  S t e e l  
n O % k  SECT ION : ; m T : k i :  
PERFORATION TYPE: S c r e e n  O.D.: C 3/8 In. I.D.: 4 In. 
AVG.-SIZE OF PERFORATiONS: 0.010 (In.) LENGTH OF i s 1  P I P E  SECTION: 10 F t .  
TOTAL PERFORATED AREA: 3 In. 2ND P I P E  SECTION: N o t  N o t e d  
NOTES/COHMENTS: 3RD P I P E  SECTION: N o t  N o t e d  

COHMENTS 

!OTECTION SYSTEM 

RISER -: 5 F t .  
PROTECTIVE P I P E  O.D.: 10 In. 

* LOCKING CAP U I T H  LOCK 

G r o u t / S L u r r y  
S a n d  

PERFORATED SECTION 

2.0 f t .  

2.5 F t .  
0.0 

132.4 
141.5 
75.9 

595.15 
N/A 

WELL -ON? : N o  
S A S E N S I T I V I T Y  TEST PERFORMED ON THE WELL : N o  

EMARKS - -  COMMENT AREA 

MMENTS: 

2731 

429 



WELL 3069 
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:NG INE E RIGEOLOGIST: I)A q / f 5  I Depth Datemime - DATE COMPLETED: q / , 2 / j f  - 
C A O L E  TOOL P GE / OF /o  

I - 
. .  

5 
IO 
16 

8 : . 
I9 
2r 

c c  
- 

VYL 

C . L  

3.0 

2.5- 

- 

,.4.r 
... 

4 . S  

- 

74.5: 

. . .  
.. REMARKS 

. . . . .  

i: /bsr 1 

I .  1 
AOZ- I 1-86 
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w -  
a 
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Y 
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.l.b: 
' \ .  

z.. 

I1 

. . .  

)4' 

11.. 

. . .  ., ... 

I I  

. . . .  

- 

...  

DESCRIPTION , . ' 

. . . .  . .  . . .  . . . . . . .  . .  . . .  . . . . .  . . .  . . . .  . . . . . . . . . .  . i_ . . . . .  . .  
_ .  

. .  . .  

. . . .  . . . . . . . . . . . .  . .: 

IPAGE 2 OF /o 

3.0 

. .  

. . ~ E M A R u s  . .  
. .  

. . n  . . . .  

- .  

. . . .  . . . .  . .  

. .  

. .  

. .  

... 
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. .  

1 I 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 0399 'il 

BORING NUMBER: 3069 

GROUND ELEVATION: 

'u" -6 

~ R O J E C T  NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,422.17 EAST 1,380,713.62 DATE: 04/05/88 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

I ENGINEER/GEOLOGIST: 8 .  DAVIES Depth N/A D a t e / T i m e  N/A 

D R I L L I N G  METHOOS: CABLE-TODL 

DATE CWPLETED: 04/12/88 

PAGE 1 OF 

CL 1.5 
Hnu= 0 w 
a = 2  cpr ar = 60 cpr 

18 
23 
25 

18 

CL 2 . 2  
Hnu= 0 w 
a = 2  cpr Br = 60 cpr 

C L  .4.5 
Hnu= 0 w 
a = 2  cpr Br = 60 cpr 

B 
L S  
O A  u n  
S P  

1 
O E  
N 

R 
E l  
C I  
O (  
V I  
E f  
R !  
Y 

a 

3 
4 
6 

STIFF,  DARY YELLOUISH BROWN (10YR 4/61 SILTY CLAY, TRACE SAND, 
TRACE F I N E  GRAVEL, MOIST. 
S T I F F  BROWNISH Y E L L W  (10YR 6/6) S I L T Y  CLAY. TRACE SAND. TRACE 14 . .  
FINE GRAVEL, MOIST. 

- 

18 
10 
11 
18 

VERY S T I F F ,  L I G H T  YELLOWISH BROUN (IOYR 6/41 CLAY, S W E  S I L T ,  
TRACE SAND, MOIST. 

a = 2  
Br = 60 cpr 

VERY STIFF; BROWNISH YELLOW (IOYR, 6/61 SILT, SOHE VERY F I N E  
SAND AND CLAY, MOIST. 

ML I 2.5 1 
Hnu= 0 w 08742 

04/05/88 
1202 

6.0 

a = 2  cpr Br = 60 cpr 
I 

4 
13 
13 

VERY S T I F F ,  YELLOWISH BROUN (1OYR 5/61 CLAY, S Y E  S I L T ,  MOIST. . .  
08740 - 

04/05/88 
1152 

6.0 

17 

~~ 

HARD BROWN (IOYR, 5/31, CLAY, SOME S I L T ,  TRACE SAND AND 
GRAVEL, MOIST. 35 

30 
31 

Hnu= . 0 ppr 
a = 2  cpr Br = 60 cpr 

HARD, GRAY (7.5 YR 5/0) CLAY, SOME F I N E  TO COARSE GRAVEL, 
TRACE SAND AND S I L T ,  MOIST U I T H  BROWN (IRON OXIDE) STAINED FRA 

Br = 60 

P4.5 
Hnu= 0 
a = 2  cpr Br = 60 c p  

08745 
08747 

04/05/88 1 1655 
10.5 

HARD, GRAY (7.5 YR 5/01 CLAY, SOME F I N E  TO COARSE GRAVEL, 
TRACE SAND, TRACE S I L T .  MOIST UlTH EROUN STAINED FRACTURE SURF 

14 
10 

HARD, GRAY (7.5 YR 5/01 CLAY, SOME F I N E  TO COARSE GRAVEL, 
TRACE SAND, TRACE S I L T ,  MOIST. 08748 

04/05/88 
1735 

12.0 

HARD GRAY (7.5YR 5/01 CLAY, S f f l E  F INE 6 COARSE GRAVEL, TRACE 
SAND: TRACE SILT, MOIST. 08749 

04/06/88 
Hnu= 0 

Br = so 

. Hnu= 0 ppn 
a = z  cpn Br = 50 cpr 

DENSE, YELLOUISH BROVN(1OYR 5/61 F I N E  TO MEDIUM SAND, SOME 
S I L T ,  TRACE F I N E  GRAVEL, MOIST INTERBEDDED UITH SANDY S I L T .  08750 

04/06/88 
0803 

15.C 

NOTES: 
CONTRACTOR: PENNSYLVANIA D R I L L I N G .  DRILLER:  JOE BARILE. HELPER: TED BRODKS/JOHN RHODES. RIG: 72 SPEEDSTAR. UATER 

USED DURING D R I L L I N G  = 800 GALLONS. S O I L S  SAMPLING AS PER ASTH. COLOR DESCRIPTIONS AS PER MUNSELL. F I E L D  
MEASUREMENTS: HNU, ALPHA, a 



BORING NUMBER: 3069 

GROUND ELEVATION: ' 

COORDINATES: NORTH 476,622.17 EAST 1,380,713.621 DATE: 04/05/88 

GUL: D e p t h  N/A ' D a t e / T i m e  N/A 1 DATE STARTED: 04/05/88 

08751 

0825 
04/06/88 

17 
18 
13 

08753 
06/06/88 
0855 

31 
50 

08754 

0802 
04/07/88 

13 
-17 
21 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

I 
~~ 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

~ 

ENGINEER/GEOLOGIST: B. DAVIES Depth N/A D e t e / T i m e  N/A DATE COMPLETED: 04/12/88 I 
D R I L L I N G  METHODS: CABLE-TOOL I PAGE 2 OF I - 

D 
E 
P 
T 
H 

- 
S 

U Y  
S H  
C E  
s o  

L 

- 
SP 

CL 

- 
CL 
CL 

- 
ML 

- 
.. 

T 
S 
F 

- 
N/A 

4.0 

- 
>4.5 
>4.5 

- 
3.0 

DENSE, YELLOW BROVW (10YR 5/61 F I N E  TO COARSE SAND, TRACE 
S I L T  HOIST. 
HARD: GRAY (7.5YR 5/01 CLAY U I T H  SOWE GRAVEL, MOIST. 

Hnu= 0 ppn 
u = l  CPn 
fir = so cpn 

Hnu= 0 ppn 
u = 2  cpn 
fir = so cpn 

Hnu= 0 ppn 
a = 2  cpn 
fir = 50 cpn 

16.5 
HARD, GRAY (7.5YR 5/01 CLAY Y I T H  SOME GRAVEL, MOIST. 
HARD, GRAY (7.5YR 5/01 CLAY, TRACE GRAVEL, MOIST. 

18.0 
VERY STIFF,  YELLOWISH B R W N  (IOYR 5/61 VERY S T I F F  F INE SANDY 
S I L T ,  HOIST. 

19.0 

19.5 
DENSE BROWNISH Y E L L W  (1OYR 6/6) SAND, F I N I N G  UPWARD, SOME 
GRAVEL, TRACE S I L T ,  MOIST. 

su N/A 
Hnu= 0 ppn 
a = 1  cpm ar = 40 cpm 

21 .o - 

22.0 - 

25.0 

SP N/A VERY DENSE, EROUNISH Y E L L W  (10YR 6/61 SAND, F I N E  TO COARSE, 
POORLY SORTED, SOME FINE TO COARSE GRAVEL, TRACE S I L T ,  MOIST. Hnu= 0 ppn 

a = 2  cpm 
fir = 60 cpm 

. .- 

- 
SP VERY DENSE YELLOWISH BROWN (IOYR 5/61 SAND, F I N E  TO COARSE, 

POORLY SOR~EO,  SOME FINE GRAVEL, :RACE SILT, MOIST. Hnu= 0 
a = 2  
fir = 50 cpn 

26.5 

30.0 - 
NOTES: 
SOIL  SAMPLING AS PER ASTM. COLOR DESCRIPTIONS AS PER MUNSELL. 



FERNALD R I / F S  

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: B. DAVIES 

VISUAL CLASSIFICATION OF SOILS 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 04/12/88 

2731 

I 

D 
E 
P 
T 
H 

- 

31.5 - 

35.0 - 

36.5 - 

40.5 - 

41.5 - 

45.0 - 

I PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  I 

08757 
04/07/88 

1155 

I BORING NUMBER: 3069 I COORDINATES: NORTH 476,422.17 EAST 1,380.713.621 DATE: 04/05/88 1 

14 
27 
36 

VERY DENSE, BROWNISH YELLOV (10YR 6 / 6 )  SAND, F INE TO COARSE, 
POORLY SORTED, SOME FINE GRAVEL, TRACE S I L T ,  MOIST. 

16 

I DRILLING METHODS: CABLE-TOOL I PAGE 3 OF I 

SP 

VERY DENSE, YELLOWISH BROWN (10YR 5 / 8 )  FINE SAND, WELL SORTED, 
SOnE S I L T ,  TRACE GRAVEL, MOIST. 

16 

HARD, GRAY (7.5 YR 5 / 0 )  CLAY, SOME FINE TO COARSE GRAVEL, 
TRACE SAND. TRACE SILT. MOIST U I T H  BROWN STAINED FRACTURE SURF 

SM 

CL 
o u o 5 m 1  08746 yo 8 

1655 

I 

2 R S  

l 4  I 
I I 
I VERY DENSE. YELLOWISH BROWN (10YR 5/81 FINE SAND. SOME S I L T .  . .  

TRACE GRAVEL, MOIST. 
VERY DENSE, BROWNISH YELLOV (10YR 6/81 FINE SAND, SOME COARSE 
GRAVEL, SOME SILT,  MOIST. I 

I NOTES: 

. .  



ENGINEER/GEOLOGIST: E. DAVIES D e p t h  #/A D e t e / T i m e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 
I DATE COMPLETED: 04/12/88 

PAGE 4 OF 

T 
S 
F 

REMARKS 

N/A 
Hnu= 0 wrr 
a = 2  cpr Br = 40 cpr 

27311 FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 3069 I COORDINATES: NORTH 476,422.17 EAST 1,380,713.621 DATE: 04/05/88 
~ ~~ ~~ ~ ~ 

GROUND ELEVATION: I GWL:-Depth N/A D a t e / T i m e  N/A I DATE STARTED: 04/05/88 

I ~ 

D 
E 
P 
T 
H 

- 

45.7 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

E 
L S  
O A  
U M  
S P  

L 
O E  
N - 
30 
50 

S 
U Y  
S N  
C E  
s o  

L 

- 
SP WRY DENSE, Y E L L W I S H  B R W N  (10YR 5/41, GRAVELLY SAND, POORLY 

SORTED, SOME S I L T ,  UOIST. 
N/A 

Hnu= 0 ppr 
a = 2  cpr Br = 50 cpr 

08760 
04/07/81 

1651 

50.0 - 
37 
28 
40 

08761 
04/07/81 

1733 

VERY DENSE, B R W N I S H  YELLOU (10YR 6/61 SAND, POORLY SORTED, 
SUE GRAVEL, TRACE S I L T ,  MOIST. 

SP 

51.5  

08762 
04/08/81 
0834 

13 
21 
33 

~~ ~ ~ _ _  

VERY DENSE, DARK'YELLWISH BROWN (10YR 4/61 SAND, FINE TO 
MEDIUM, SOME GRAVEL, TRACE S I L T ,  MOIST. 

N/A 
Hnu= 0 fm 
a = 2  cpr Br = 60 cpr 

56.5 

60.0 
~ 

NOTE 

444 



FERNALD R I / F S  

BORING NUMBER: 3069 

GROUND ELEVATION: 

VISUAL CLASSIFICATION OF SOILS 

COORDINATES: NORTH 476,422.17 EAST 1,380,713.62 DATE: 04/05/88 

CUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

2738 

D S  
E 
P 
T 
H 

61 - 5  

65.0 

65.4 

70.0 

71.5 

75.0 

NOTES: 

PROJECT NUMBER: 602 3 .2  I PROJECT NAME: FMPC R I / F S  

B 
A D 1  L S  
H A 1  O A  
P T M  w n  
L E E  S P  
E L 

O E  
N 

08763 18 
04/08/88 32 

1 1 3 5  30 

08764 50 

1208 
04/08/88 

08765 3 7 '  
04/08/88 33 

1329 38 

T 
S 
F 

~ _ _ _ _  ~ ~~ ~ ~~ 

ENGINEER/GEOLOCIST: E. DAVIES I D e p t h  N/A ~ D a t e / T i m e  N/A I DATE COMPLETED: 04/12/88 

REMARKS 

DRILLING METHOOS: CABLE-TOOL I PAGE 5 OF 

'IA 
Hnu= 0 Fw 
a = 2  C p n  13r = 50 cpll 

- 
R 
E I  
C N  
o c  

R S  
Y 

: 
- 

15 

VERY DENSE, DARK Y E L L W I S H  BROWN (10YR 4 / 4 )  SAND, F I N E  TO 
COARSE, POORLY SORTED, TRACE FINE GRAVEL, TRACE S I L T ,  WET. 

VERY DENSE, YELLOWISH BROWN, ( IOYR 5 / 4 ) ,  S I L T Y  SAND WITH SOME 
F I N E  GRAVEL, WET. 

VERY DENSE, DARK YELLCMlSX B R W N  (10YR i / 4 )  SAND 
COARSE, POORLY SORTED, TRACE FINE GRAVEL, TRACE b l L T ,  WET. 

F I N E  TO 

- 
S 

U Y  
S H  
C B  
s o  

L 

SP 

cpn ~r = so 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3069 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 476.422.17 EAST 1.380.713.621 DATE: 04/05/88 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 6 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: B. DAVIES 

OF 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

DATE COMPLETED: 04/12/88 D e p t h  N/A D e t e / T i m e  N/A 

- 
D 
E 
P 
T 
H 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

75.8 - 

80.0 - 

81.5 - 

85 .O - 

85.9 

S 
U Y  T 
S H  S 
C B  F 
s o  

L 

90.0 

SP VERY DENSE, DARK YELLOUISH BROUN (10YR 4 / 4 ) ,  GRAVELLY SAND, 
POORLY SORTED, TRACE SILT,  UET. 

8 

P T M  

O E  
N 

N/A 

04/08/88/  08767 j f  13 

1558 

DENSE, DARK YELLOWISH BROWN (10YR 4 / 6 )  SAND, F I N E  TO COARSE, 
POORLY SORTED, TRACE GRAVEL, TRACE S I L T ,  VET. 

14 

SP 'N/A 

08768 
04/08/88 

1705 

38 
50 10 

VERY DENSE, YELLOWISH BROWN (1OYR 5/61 GRAVELLY SAND, POORLY . SP N/A 
SORTED, TRACE SILT,  VET. 

- 

REMARKS 

I n s  0 ppn 
1 = 2  C P  r = 40 c p  

Inu= 0 PPI 
1 = 2  C P  r = 50 c p  

Inu= 0 ppn 
I = 2  C P  ir = 40 c p  

NOTES: 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3069 

GROUND ELEVATION: 

ENGINEER/CEOLOGIST: B. DAVlES 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,422.17 EAST 1,380.713.62 DATE: 04/05/88 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 04/12/88 

2731 

S 
U Y  
s n  
C B  
S O  

L 

SP 

SP 

SP 

7 
s 
F 

N/A 

N/A 

N/A 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 7 

NOTES: 

DENSE, YELLUJISH B R W N  (1OYR 5/41 SAND, POORLY SORTED, SOME 
GRAVEL, TRACE S I L T ,  UET. 

VERY DENSE, DARK Y E L L W I S H  BROUN (IOYR 4 / 6 ) ,  GRAVELLY SAND, 
POORLY SORTED, F I N E  SAND TO F I N E  GRAVEL, TRACE SILT,  WET. 

MEDIUM DENSE, DARK Y E L L W I S H  B R M  (10YR 40 4 / 6 )  GRAVELLY 
SAND, POORLY SORTED F I N E  SAND TO F I N E  GRAVEL, TRACE SILT,  UET. 

OF 

REMARKS 

Hnu= 0 PPI 
1 = 2  C P  
BT = 50 c p  

Hnu= 0 PP 
1 = 2  C P  Br = so c p  



R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

W R Y  DENSE, DARK Y E L L W I S H  BROWN (10YR 4/41 SAND, F I N E  TO 
COUARSE, POORLY SORTED, TRACE GRAVEL, TRACE SILT,  WET. 

10 

PROJECT MUHBER: 602 3.2 

BORING NUMBER: 3069 

GROUND ELEVATION: 

ENGlNEER/GEOLOGIST: 6. DAVIES 

PROJECT N A M :  FMPC R I / F S  

COORDINATES: NORTH 476,422.17 EAST 1,380,713.62 DATE: 04/05/88 

W L :  D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05 /88  

D e p t h  U/A D a t e / T i m e  N/A DATE COMPLETED: 04/12 /88  

DEMSE, DARK Y E L L W I S H  BROW ( I O Y R  4 / 4 )  GRAVELLY SAND, F I N E  
SAND TO COARSE GRAVEL, P m L Y  SORTED, TRACE S I L T ,  WET. 

6 

DRILLIMC METHOOS: CABLE-TOOL 

VERY DENSE, DARK YELLOWISH BROWN ( I O Y R  4.41, SAND, POORLY 
SORTED, SOME FINE TO COARSE GRAVEL, TRACE S I L T ,  WET. 

15 

PAGE 8 OF 

S 
u .y 
S M  
C B  
s o  

L 

- 
SP 

D S  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 

08772 
04/09/88 

1301 
105.9 

110.0 

08773 
04/09/88 

1352 
111.5 

115.0 

o a m  
06/09/88 

1533 
116.5 

120.0 

SP 

B 
L S  
O A  
U H  
S P  

L 
O E  
M 

30 
50 

11 
13 
18 

22 
27 
24 

SP 

T 
s 
F 

- 
N/A 

N/A 

N/A 

REMARKS 

Inu= 0 ppn 
1 = 2  cpn ir = 40 cpn 
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- 

6 

- 

- 

I 

MEDIUM DENSE, YELLOUISH BROUN (10YR 5 / 4 )  SAND, F I N E  TO COARSE, 
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a = 2  
Br = 50 
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DRILLING METHOD a&/f .  ~ 3 i ,  L TYPE OF BIT - *cry 

DRILLING -FLUID (S )  USED: CASING SIZE (SI USED: . . .  
T O ' / ~ ~ . T F T  .' . SIZE [a':* .FROM 0. TC 1'3r.a z j '  . 

. .  . . . . .  . . .  . . . . . . . .  . . .  . . . . . . . .  . . _.-. . . .  . . .  . . .  

. .,. . FLUID ~ * a -  . 'FROM 0 
:SIZ'E '.'Fj?O'M :.'"''. J@. 

. .  

" TO'  : : , ,  ' . , '  . : 
. .  . .  

. '..'FL&a' ,. :. :-.FROM '.: . 1 ' . 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

' 

-.- 

BOTTOM OF PROTECTIVE PIPE 

TYPE p?*.,: #J/<.-< ccwcf RISER PIPE MATERIAL ' fk'-/$jr ( b e /  

. . . . . .  . . ._ . _ .  . . . . .  q d , ' ' ; 4  

SLOTS 0 HOLES SCREEN LENGTH OF PIPE SECTIONS 13 '-; 2 ,='. 

. .  .RISER PIPE. DIAMETERS:, .; . . . .  . .  . . . . .  . . . . . .  . . . .  ..DIAMETER OF. PE{FORATED SECTION - ~ l  I- 
0.0. .1, Y? -"; in . -1.D. ,ut ' . _  ,.., . .  

PERFORATION TYPE : ' 

- 'AVERAGE SIZE F PERFCRATIONSQW~ :: JOINING-METHOD L e d  & /:, L # 
&H /.3 J=* 

. .  
TOTAL 

BOREHOLE FILL MATERIALS: 
GROUT~SLURRY 

BENTON IT€  

SAND 

GRAVEL 

RISER PROTECTIVE PIPE LENGTH J- / = f  

PROTECTIVE PIPE 0.0. / 3  l/y ; A  

PERFORATED SECTION 

OTHER PROTECTlOh L o / .  &.'.-. Lea a -  

k 

~~ ~ 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( F +  ) 

0.0 
&e.--$=r& 2-0 

GWL AFTER INSTALLATION 

ELEV ON c& 
(7'761 I7  
'7c?e, 19 

I * @  ' 

BOTTOM 

BOTTOM 

BOTTOM 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO El- 
NO (/r .a A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  

rchd&/r\/ c,& f o  / ] / . a  Ff  
P 
EMARKS 

., 



i: Feet) 
FLUID: H2O FROM: 0 TO: 136. 
FLUID: N/A FRW: N/ATO: N/A 
NOTES/COMNENTS: 

I CASING TYPE : MONITORING WELL 0 

CASING DIAM.: 4 In. ID 
CASING S I Z E ( S )  USED: (in Feet) 

SIZE: 10 FROM: 0 TO: 135.0 
SIZE: N/A FROM: N/A TO: N/A I 

ROTECTION SYSTEM 

-0;E:kD SECTIOU: 
PERFORATION TYPE: Screen 
AVG. SIZE OF PERFORATIONS: 0.010 (In.) 
TOTAL PERFORATED AREA: 10 F t .  
NOTES/CWENTS: 

OD: - 7  

LOCKING CAP AND PADLOCK 

- Stainless steer :E: rnk: 
O.D.: 4 318 In. 1.0.: 4.0 In. 
LENGTH OF 1ST PIPE SECTION: 10 Ft. 
2ND PIPE SECTION: 5 Ft. 
3RD PIPE SECTION: 2 Ft. 

CGWENTS 

Crout/SLurrv I 

GWL AFTER INSTALLATION 

127.0 
136.5 
N/A 
7 I 4 : o  E A ” : E m H -  

EMARKS - -  COMMENT AREA 
IMARKS : NATURAL CAVE IN TO 131.0 FT. 
NMENTS: 
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.- FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  273 71 
BORING NUMBER: 3070 

GROUND ELEVATION: 591.4 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

COORDINATES: NORTH 476,762.23 EAST 1,382,026.06 DATE: 02/10/88 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 02/10/88 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/23/88 

D R I L L I N G  METHODS: CABLE-TOOL PAGE 1 OF 

13 

STIFF,  YELLOW-BROWN 10YR 3/6 S I L T  AND CLAY, ABUNDANT ORGANIC 
MATERIAL, ROOTS, DRY. 
STIFF,  YELLOW-BROWN 1OYR 3/6 CLAY AND S I L T ,  SOME ORGANIC 
MATERIAL, DRY. 

2 

8 

18 

SOFT, YELLOW-BROWN-IOYR 3/4 S I L T  AND CLAY;WET. 
MEDIUM STIFF,  YELLOW-BRWN lOYR 4/4 CLAY W I T H  SOME SILT,  SAND, 
AND GRAVEL MOIST. 
COBBLE SMASHED. I N  SPOON. 

VERY LOOSE, YELLOU-BRWN 1OYR 3/4 SAND, SOME S I L T ,  CLAY AND 
GRAVEL, VET. 
STIFF,  YELLW-BROWN 10YR 4/4 GRAVELLY CLAY, SOME SAND AND 
S I L T ,  MOIST. 

08038 
02/10/88 
1335 

6.0 

08039 
02/10/88 

1340 
7.5 

08040 
02/10/88 

1450 
9.0 

3 
4 
4 

3 
5 
8 

7 
6 
10 

0.5 
0.75 Hnu= 0 PPI 

a = O  C P  Br = 100 cpn 

N/A 

1.25 

4 . 2  

3.5 

4.25 

I 

Hnu= 0 w 
a = 0 cpr 
8r = 80 cpn 

Hnu= 0 ppr 
a = 0 cpn ar = 80 CP 

Hnu= 0 w 
a = O  cpr 
8r = 80 cpn 

13 

VERY SOFT, YELLW-BROWN 10YR 4/4 S I L T Y  CLAY, SOME GRAVEL, 
TRACE SAND, MOIST. 
VERY STIFF YELLOWBROWN 1OYR 4/4 CLAY UITH SOME SAND AND 
GRAVEL, MOfST. 

>5 Hnu= 0 ppn 
a = O  cpn 
8r = 60 cpn 

08044 
02 10/88 
l i05 

15.0 

4 
9 
14 

14 

VERY STIFF,  GRAY lOYR 4/1 CLAY WITH SOnE GRAVEL, TRACE S I L T ,  
DRY. 
(GRAVELLY CLAY AT 14.9 - 15.0). 

a 

a 

a 

- 
S 

U Y  
S M  
C B  
s o  

L 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

REMARKS 

Hnu= 0 
a = O  
8r = 60 c p  

08035 
02/ 10/m 
1320 

1 
2 
3 

CL 

CL 

- 
CL 

1.5 7 8r = 60 cpl 
S T I F F  YELLOW-BRWN 1OYR 3/6 CLAY WITH SOME S I L T ,  TRACE 
ORGANiC MATERIAL. 

12 

I (VERY SOFT) YELLOW-BRWN 10YR 3/4 S I L T  AND CLAY, VET. CL 

- 
CL - 
CL 

- 
SM 

CL 

- 
CL 

CL 

- 
CL 

08037 
02/10/88 

1330 

4 
4 
4 

Hnu= 0 PPI 
a = o  cpn 
8I’ = 60 cpn 

4.5 

I -I  VERY STIFF, YELLOU-BROWN 10YR4/4 CLAY W I T H  SOME GRAVEL, MOIST.  

13 
08041 6 

02/10/88 1 5  1 1505 . 1 23 
10.5 

1 I 

I CL 
CL 

HARD, YELLOWBROWN lOYR 3/3 CLAY, SCUE GRAVEL AND PEBBLES, DRY 
HARD, GRAY 10YR 4/1 CLAY, SOME GRAVEL, DRY. 

16 

”[... Br = 80 cpn 08043 
02/ 1 o/a 

1645 

3 
9 
11 

CL 

- 
CL 

VERY STIFF,  GRAY-GREEN 5YR 4/1 CLAY U I T H  SOME F I N E  GRAVEL, 
yo00 FRAGMENTS PRESENT, DRY. 

14 

13.5 

~r = 80 cpn 

~ 

NOTES: 
PENNSYLVANIA D R I L L I N G  CO. BUCYRUS E R I E  24-U D R I L L I N G  RIG. DRILLER: DAVE N E W .  HELPER: JOE BARILE/BOB JOHNSON. 

BLOWS ON SAMPLER F O L L W  ASTM STANDARD FOR 2 I N  X 18 I N  S P L I T  S W .  
APPROX. 350 GALLONS US 

S O I L  COLORS FOLLOW MUNSELL COLOR CHARTS. 

466 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: 3070 
GROUND ELEVATION: 591.4 
ENGINEER/GEOLOGIST: 1. SULLIVAN 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,762.23 EAST 1,362,026.06 DATE: 02/10/88 

WL: Depth N/A D a t e / T i m e  N/A DATE STARTED: 02/10/88 
Depth N/A D a t e / T i m e  N/A DATE COMPLETED: 02/23/88 

D R I L L I N G  METHODS: CABLE-TOOL PAGE 2 OF 

08045 
02/10/88 

1720 

5 
7 
9 

08047 
02/11/88 

0900 

4 
10 
14 

08051 
02/16/88 
1145 

6 
8 
12 

08052 
02/16/88 
1250 

5 
10 
13 

- 
D 
E 
P 
T 
H 

- 

16.5 - 

18.0 

- 
R 
E 
C 
0 
V 
E 
R 
Y - 

10 

- 

18 

- 

14 

- 

- 

7 

- 

14 

- 

7 

- 

13 

- 

18 

- 

14 

- 

S 
U Y  
S H  
C B  
s o  

L 

T 
S 
F 

REMARKS 
P T U  
L E E  

O E  
N 

CL 4.25 
Hnu= 0 w 
a = O  C P  ~r = 80 CP 

HARD, GRAY 1DYR 4/1 CLAY U I T H  TRACE GRAVEL AND S I L T ,  DRY. 

I VERY STIFF,  GRAY lOYR 4/1 CLAY, SOHE GRAVEL AND S I L T ,  DRY. CL 

- 
CL 
CL 

2.25 
Hnu= 0 PPI 
a = O  C P  ~r = 80 CP 

VERY STIFF,  GRAY l O Y R  5/1 CLAY, SOME S I L T ,  TRACE GRAVEL, DRY. 
VERY STIFF,  GRAY l O Y R  5/1 CLAY AND S I L T ,  SOME GRAVEL, DRY. 

2.5C 
3.5 Hnu= 0 m 

a = O  C P  ~r = 60 CP 
19.5 - 

21 .o - 

22.5 - 

24.0 - 

25.5 

I VERY STIFF,  GRAY lOYR 4/1 CLAY, SOME GRAVEL, DRY. 
SHELBY TUBE. 

CL .5 
Hnu= 0 PPI 
a = O  C P  ~r = 60 CP 

08048 
02/11/88 
1050 

I STIFF, GRAY-GREEN 5Y 4/1 CLAY, SOnE GRAVEL, TRACE S I L T ,  DRY. CL 2.0 
Hnu= 0 PPI 
a = O  C P  ar 80 c p  

08049 

1115 

STIFF,  GRAY-GREEN SY 4/1 GRAVELLY CLAY, TRACE S I L T ,  DRY. 
VERY STIFF,  GRAY-GREEN 51  4/1 CLAY, SOME GRAVEL AND PEBBLES, 
DRY. 

CL 
CL 

2.0 
2.5 08050 7 

1130 1 !! 
02/16/88 Hnu= 0 PPI 

8r = 100 CP 

Hnu= D PP 

ar = 60 c p  

VERY STIFF,  GRAY-GREEN 5 Y  4/1 CLAY, SOME GRAVEL AND PEBBLES, 
DRY. 

CL 

- 
CL 

3.5 

- 
4.25 HARD, GRAY-GREEN 5Y 4/1 CLAY, SOnE GRAVEL AND PEBBLES, DRY. 

Hnu= 0 PPI 
6r = 80 c p  

27.0 

CL 4.25 
Hnu= 0 PPI 

6r = 80 cpn 

HARD, GRAY-GREEN 5Y 4/1 CLAY, SOME GRAVEL, TRACE S I L T ,  DRY. 

Z8.5 - 

50.0 - 

I VERY STIFF,  GRAY-GREEN 5Y 4/1 CLAY, SOME GRAVEL, TRACE S I L T ,  
DRY. 

CL 3.5 
Hnu= 0 ppr 

Br = 140 cpn 

08054 
02 16/88 
1530 

4 
8 
15 

JOTES: 
%LOWS ON SAMPLER F O L L W  ASTH STANDARD FOR 2lYXl8lN S P L I T  SPOON. S O I L  COLORS F O L L W  MUNSELL COLOR CHARTS. APPROX. 350 
GALLONS USED I N  DRILLING.  



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3070 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.061 DATE: 02/10/88 

GROUND ELEVATIDN: 591.4 

ENGINEER/GEOLOCIST: 1. SULLIVAN 
___ 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 3 

GWL: Depth N/A Dete/Time N/A DATE STARTED: 02/10/88 

Depth N/A Dete/Time N/A DATE COMPLETED: 02/23/88 I'il P T M  

S 
U Y  
S M  
C B  
s o  

L 

CL 

CL 

CL 

SW 

SW 

SW 

0 8 0 5 5  
' 02/16/81 I 1440 

31.5 

T 
S 
F 

3.25 

3.5 

2.5 

N/A 

N/A 

N/A 

t 

33.0 

0 8 0 5 6  
02/16/81 

1 4 5 5  

-I 

t 

36.11 

0 8 0 5 8  
02 /  16/81 

1 5 4 0  

08059 

41.5 

B 
L S  
O A  
U M  
S P  

L 
O E  
N - 
8 
10 
17 
- 

12 
7 
13 
- 

1 5  
17 
19 

- 
1 5  
27 
32 
- 

37 
2 5  
38 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

5 

- 

13 

- 

14 

- 

7 

- 

- 

1 5  

- 
- 

- 
NOTES: 
BASE OF T I L L  AT 33.5 FT. 

VERY STIFF, GRAY-GREEN SY 4 / 1  CLAY, SOME GRAVEL AND PEBBLES, 
TRACE SILT,  DRY. 

VERY STIFF, GRAY-GREEN 5Y 5/1 CLAY, SOME GRAVEL, SOME SILT,  
DRY. 

VERY STIFF, GRAY-GREEN 5Y 4/1 CLAY, SOME GRAVEL, SOME SILT,  
DRY. 
DENSE, GRAY lOYR 4/1 GRAVELLY SAND, SOME S I L T ,  DRY. 

VERY DENSE, GRAY lOYR 5/1  GRAVELLY SAND, SOME SILT,  DRY. 

VERY DENSE, GRAY 10YR 4/1 GRAVELLY SAND, SOME PEBBLES, SOHE 
SILT,  DRY. 

OF 

REMARKS 

Hnu= 0 ppn 
6r = 80 cpn 

Hnu= 0 ppn 
Br = 60 cpn 

~~ ~ 

Hnu= 0 ppn 

6r = 80 cpn 

Hnu= 0 ppn 

6r = 110 cpn 

Hnu= 0 ppll 

B r  = 60 cpn 

. ' .  



D 

B 

PROJECT NUMBER: 602 3.2 
BORING NUMBER: 3070 

FERNALD R I / F S  VISUAL CUSSIFICATIOW OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476.762.23 EAST 1,382.026.061 DATE: 02/10)88 
_. _..___^.. --. . I -. .. - - . __ I - _ -  

YnWnY CLE.m, ,M.  d I I . 7  u w ~ i  W ~ J L I I  nfn uaLw I in= n in  

ENGINEER/GEOLOGIST: T. SULLIVAN I D e p t h  N/A D a t e / T i m e  N/A 

UAIC ainlricu: ur/  i v / o  

DATE COMPLETED: 02/23/88 

DRILLING METHODS: CABLE-TOOL I PAGE 4 

DENSE, GRAY lOYR 4/1 MEDIUM SAND, TRACE GRAVEL, SOME S I L T ,  DRY 

OF 

SM 

?p L E E  

VERY DENSE, GRAY lOYR 3/1 FINE SAND, SOME SILT,  TRACE GRAVEL, 
DRY. 

08060 
02/ 17/81 

SM 

08061 

51.5 

08062 
02/17/81 

56.5 

60.0 

- 
B 
L S  
O A  
V M  
S P  

L 
O E  
N 

27 
32 
29 

7 
13 
21 
- 

- 
6 
22 
50 
- 

S 
U Y  
S M  
C B  
s o  

L 

VERY DENSE, GRAY l O Y R  4/1 GRAVELLY SAND, SOME SILT,  SOME 
PEBBLES, DRY. 

su 

I 

- 
T 
S 
F 

REMARKS 

~ 

Hnu= 0 PPI 
Br = 80 c p  

Hnu= 0 PPI 
Br = 100 c p  

Hnu= 0 PPI 
Br = 60 c p  

NOTES: 
BLOUS ON SAMPLER FOLLOU ASTM STANDARD FOR 2INX18IN S P L I T  SPOON. SOIL  COLORS F O L L W  MUNSELL COLOR CHARTS. APPROX. 
350 GALLONS USED I N  DRILLING. 

469 



FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3070 

PROJECT NACIE: FHPC R I / F S  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.06) DATE: 02/10/88 
~ ~~ ~ ~ 

GROUND ELEVATION: 591.4 I GWL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 02/10/88 

ENGINEER/GEOLOGIST: 1. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/23/88 

D R I L L I N G  METHODS: CABLE-TOOL 

R 
E l  
-c h 
O C  
v t  
E E  
R S  
Y 

PAGE 5 OF 

13 
08063 

02/17/88 
1340 

61.5 

1 5  

8 
13 
30 

DENSE, GRAY lOYR 4/1 F I N E  SAND, SOME S I L T ,  DRY. 

VERY DENSE, GRAY lOYR 4/1 F I N E  SAND, SOME S I L T ,  DRY. 
VERY DENSE, GRAY lOYR 4/1 SAND AND GRAVEL, S H E  PEBBLES, SOME 
S I L T ,  TRACE CLAY, DRY. 

VERY DENSE, GRAY lOYR 5/1 SAND AND GRAVEL, SOME PEBBLES, SOME 
S I L T ,  TRACE CLAY, DRY. 

NOTES: 
BLOWS ON SAMPLER FOLLOW ASTH STANDARD FOR 21NX181N S P L I T  SPOON. S O I L  COLORS FOLLOW HUNSELL COLOR CHARTS. APPROX. 

3 5 0  GALLONS USED I N  D R I L L I N G .  



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3070 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.061 DATE: 02/10/88 

10 

MED. DENSE GRAY 10YR 4/1 MEDIUM SAND, SOME S I L T ,  WET. 
MED. DENSE: GRAY lOYR 4/1 SANDY GRAVEL, SOME PEBBLES, SOME 
S I L T ,  WET. 
MED. DENSE, GRAY lOYR 3/1 COARSE SAND, SOME GRAVEL, SOME S I L T ,  
WET. 

' 

13 

DENSE,' GRAY lOYR 4/1 MEDIUM TO'COARSE SAND, SOME GRAVEL, SOME 
SILT, TRACE CLAY, VET. 

2731 
FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF SOILS 

~ ~~ 

GROUND ELEVATION: 591.4 I WL: D e p t h  Y/A D a t e / T i m e  N/A I DATE STARTED: 02/10/88 

I 1 DATE COMPLETED: 02/23/88 ENGINEER/CEOLOCIST: 1. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 6 

S 
U Y  
S M  
C B  
S O  

1 

- 
SM 

- 

T 
S 
F 

- 
N/A 

- 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

REMARKS 

Inu= 0 ppr 
MED. DENSE, GRAY lOYR 4/1 F I N E  TO MEDIUM SAND, SOnE SILT, 
TRACE GRAVEL, WET. 

11 
08066 

02/ 18/88 
0815 

10 
11 
18 

76.5 

80.0 

SM 
GP 

SP 

N/A 
N / A  

N/A 

Inu= 0 PPI 08067 
02/18/88 
0855 

8 
9 
11 

81.5 

85 .O 

N/A 
Inu= 0 ppn 

NOTES: 
B L W S  ON SAHPLER FOLLOW ASTM STANDARD FOR 2 l N X l 8 l N  S P L I T  SPOON. S O I L  COLORS FOLLOW MUNSELL COLOR CHARTS. APPROX. 
350 GALLONS USED I N  DRILLING.  



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 6 0 2  3.2 I PROJECT NAME: F W C  RI /FS I 
BORING NUHBER: 3070 

GROUND ELEVATION: 591.4 

COORDINATES: NORTH 476,762.23 .EAST 1,382,026.06 DATE: 02/10/88 

GUL: D e p t h  Y/A D e t e / T i m e  N/A DATE STARTED: D 2 / 1 0 / 8 8  

I ENGINEER/GEOLOGIST: 1. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A 

DRILLING HETHOOS: CABLE-TOOL 

D 
A 
T 
E 

- 
DATE COMPLETED: 02/23/88 

PAGE 7 OF 

B 
T L  
I O  
n u  
E S  

0 
N 

T 
S 
F 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

REMARKS 

Hnu= 0 ppn 

nnu= o ppn 
a = 0 cpn Br = 60 cpn 

Hnu= 0 ppn 
a = O  cpm Br = 80 cpn 

100.0 l l  
00070 

0 2 / 1 8 / 0 0  
1305 

96.5 

8 
24 
34 

105.0 ?-r NOTES: 

VERY DENSE, GRAY lOYR 4/1 F I N E  TO COARSE SAND, SOME GRAVEL, 
SOHE SILT,  VET. 

SOME S I L T ,  TRACE CLAY, WET. 
VERY DENSE, GRAY 10YR 5 / 1  GRAVEL, SOnE SAND, &E PEBBLES, 

R 
. E  I 
C b  
O C  
v t  
E €  
R S  
Y 

sn 
Gn 

13 

I 

18 

08071 

1 3 5 0  
0 2 / 1 a / ~  

101.5 

1 

I s  
U Y  
S W  
C B  
s o  

L 

5 

8 
6 

HED. DENSE, GRAY lOYR 4/1 F I N E  GRAVEL AND COARSE SAND, SOME 
SILT,  UET. 
HED. DENSE, GRAY lOYR 3/1 F I N E  SAND, SOME SILT,  UET. 
H 

Gn 

m 
sv 

WED. DENSE, GRAY lOYR 4/1 COARSE SAND, SOME GRAVEL, SOME SILT,  
UET. 

- 
SN 

BLOVS ON SAMPLER FOLLOU ASTN STANDARD FOR 21NX181N S P L I T  SPOON. SOIL COLORS FOLLOW MUNSELL COLOR CHARTS. APPROX. 
3 5 0  GALLONS USED I N  DRILLING.  
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PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3070 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476.762.23 EAST 1,382,026.061 DATE: 0 2 / 1 0 / 8 8  

GROUND ELEVATION: 591.4 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 02/10/88 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/23/88 

DRILLING METHODS: CABLE-TOOL 

111.5 

PAGE 8 OF - 
R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y - 

13 

- 

- 

1 2  

- 

- 

18 

- 

- 

D S  
E 
P 
T 
H 

106.5 

110.0 

WED. DENSE, GRAY 1OYR 3/1 COARSE SAND, SOME F I N E  GRAVEL, SOME 
S I L T ,  VET. 

B 
A D 1  L S  
M A 1  O A  
P T M  Y M  
L E E  S P  
E L 

O E  
N 

08072 5 
02/18/88 10 

1 5 5 5  16 

SM 

Hnu= 0 PP 

~r = 60 cpl 
C P  

MED. DENSE, GRAY lOYR 4/1 COARSE SAND, SOME FINE GRAVEL, TRACE 

MED. DENSE, GRAY 10YR 4/1 F I N E  SAND, SOME S I L T ,  TRACE F I N E  
GRAVEL. VET. 

S I L T ,  S T .  

N/A 
Hnu= 0 PP 
a = 2  C P  Br = 60 CP 

(111 FINE GRAVEL LENS AT 111.0). I l l  

VERY DENSE, GRAY lOYR 4/1 F I N E  TO COARSE SAND, SOME FINE 
GRAVEL, SOME PEBBLES, SOME S I L T ,  TRACE CLAY, UET. 

SM N/A 
Hnu= 0 w 
a = 4  C P  
6r = 60 c p  

NOTES: 
BLOWS ON SAMPLER FOLLOW ASTM STANDARD FOR 2 INX181N S P L I T  SPOON. SOIL  COLORS FOLLOW MUNSELL COLOR CHARTS. APPROX. 

3 5 0  GALLONS USED I N  DRILLING. 
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FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3070 

GROUND ELEVATION: 591.4 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

V I S U A L  CLASSIFICATION OF SOILS 
~ ~ ~~ 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.06 DATE: 0 2 / 1 0 / 8 8  

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 02/10/88 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/23/88 

27311 

D R I L L I N G  METHOOS: CABLE-TOOL PAGE 9 OF 

121.5 

08076 

1 4 5 0  
126.5 

17 

02/20/88 
5 2  

131.5 , 

LOOSE GRAY 1DYR 4/1 F I N E  TO MEDIUM SAND, SOME SILT,  TRACE 

FINE GRAVEL WITH SOHE PEBBLES, SOWE S I L T .  WET. 

COARSE SAND TRACE SILT, VET. 
L m s E ,  GRAY'IOYR 411 SAND AND GRAVEL; FINE TO COARSE SAND, 

135.0 . I  

SM 

GH 
N/A 

Hnu= 0 m 
N/A a = 2 cpn Rr = 60 cpn 

18 

VERY DENSE, GRAY lOYR 4/1 F I N E  TO MEDIUM SAND, SOME S I L T ,  
TRACE CLAY, VET. 
VERY DENSE GRAY 10YR 3/1 SANDY GRAVEL- F I N E  TO COARSE SAND, 
FINE GRAVEL WITH scu~ PEBBLES, SINE SILT, VET. 

REMARKS 

s o  I L 

SM 

GP 

N/A 
Hnu= 0 m 

N/A a = 0 cpn 
6r = 60 cpn 

St4 
SU 

N/A 
N/A Hnu= 0 FW 

a = 2  cpn 
6r = 60 cpn 

NOTES: 
COBBLE CAUGHT I N  W T H  OF SPOON. BLOWS ON SAMPLER F O L L W  ASTM STANDARD FOR 21NX18IN S P L I T  SPOON. SOIL  COLORS FOLLOW 

MUNSELL COLOR CHARTS. APPROX. 350 GALLONS USED I N  DRILLING.  

11 

VERY DENSE GRAY lOYR 3/1 MEDIUM SAND, S W E  S I L T ,  WET. 
VERY DENSE: GRAY lOYR 4/1 GRAVELLY SAND; F I N E  TO COARSE SAND, 
S W E  PEBBLES, SOME SILT,  WET. 
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P T M  
L E E  
E 

S 
U Y  
S M  
C B  
s o  

L 

10560 
0 1 /18/89 

1500 

3 
5 
7 
- 
2 
5 
7 

I cL 

MEDIUM STIFF,  BROUN (10 YR 3/2) S I L T Y  CLAY, ROOTLETS, TRACE 
SAND, DAMP. 

1.5 

10561 
01/18/89 

1506 
3.0 

10562 
01 /18/89 

1508 

4 
7 
12 

1 .o 
Hnu= 0 m 
a = o  cpn Br = 20-40 cpn 

4.5 

10563 
01 /18/89 

151 1 

9 
16 
22 

STIFF,  BROWN (10 YR 3/21 S I L T Y  CLAY, TRACE SAND, DAMP. 2.0 
Hnu= 0 m 
a = o  cpn Br. = 20-40 cpm 

CL 

6.0 

10564 
0 1 /18/89 

1516 

23 
25 
32 

VERY STIFF,  BROUN (10 YR 4/3) S I L T Y  CLAY; TRACE COARSE GRAVEL CL 
(1.5 - 2.0 I N ) ,  DAMP. I 2.5 

Hnu= 0 PPn 
a = o  cpn ar = 20-40 CP ._. - . . . .  .. I 7.5 

10565 
01/18/89 

1645 

4 
9 
12 

VERY STIFF,  BROWN (10 YR 3/2) S I L T Y  CLAY, VET. 2.? 
Hnu= 0 PPn 
a = o  cpn ar = 30-50 cpn 

CL 

9.a -'I N/A Hnu= 0 10566 
01/18/80 

1650 

3 
6 
7 
- 11.5 - 

i5.a 

I NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 



FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  I 
~ 

BORING NUMBER: 3106 

GROUND ELEVATION: 539.1 

ENGINEER/GEOLOGIST: M. SLUSARSKI 

COORDINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: 01/18/89 

M: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 01/18/89 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 01/18/89 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 2 OF I - 
D 
E 
P-  
T 
H 

- 

16.! - 

20.1 - 

21 .I - 

25. - 

26. - 

30. - 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

10567 
01/ 19/8' 

1005 

10568 
0 1/ 19/8 

1028 

10569 
01/19/8 

1120 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

14 
13 
17 
- 

- 
13 

19 
i a  

- 

- 
15 
19 
17 

- 
R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y - 

14 

- 

- 

12 

- 

- 

14 

- 

- 

MEDIUM DENSE, YELLCU-BRWN (10 YR 4/41 UELL GRADED GRAVELLY 
SAND, GRAVEL RANGING FROM (.25 - .E IN.) DRY. 

~ 

DENSE, Y E L L W - B R W N  (10 YR 4/41 WELL GRADED GRAVELLY SAND, 
GRAVEL C.25 - .75 I N )  WET. 

DENSE, YELLOW-BROWN (10 YR 4/4) WELL GRADED GRAVELLY SAND, 
GRAVEL ( -25  - .Ts I N )  WET. 

S 
U Y  
S M  
C B  
s o  

L 

- 
su 

su 

su 

- 

T 
S 
F -  

- 
N/A 

N/A 

N/A 

_. 

~ 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING HUNSELL COLOR CHART. 

REMARKS 1 
ppn 
cpm 

Inu= 0 
I = o  ;r = 40-60 cpn 

Inu= 0 ppn 
I = o  cpn ir = 40-60 cpn 

Inu= 0 ppn 
1 = o  cpn ir = 40-60 cpn 

' 489 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3106 

GROUND ELEVATION: 539.1 

ENGINEER/GEOLOGIST: M. SLUSARSKI 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 3 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: 01/18/89 

GUL: D e p t h  W/A D a t e / T i m e  N/A DATE STARTED: 01/18/89 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 01/18/89 

OF 

S 
U Y  
S M  
C B  
s o  

L 

SIJ 

SP 

GW 

.. 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

T 
S 
F 

N/A 

N/A 

N/A 

I 

J- 
10571 

01/19/85 

36.1 lSs6 

40.01 

10572 
01/19/85 
1615 

41.5 

45.0 

- 
B 
L S  
O A  
I J M  
S P  

L 
O E  
N 

17 
16 
17 

16 
34 
22 
- 

- 
16 - 
18 
20 

- 
R 
E l  
C N  
O C  
V H  
E E  
R S  
Y - 

14 

- 

- 

12 

- 

- 

17 

- 

- 

DENSE, YELLOU-BROUN (10 YR 4/41 WELL GRADED GRAVELLY SAND, 
GRAVEL (-25 - .75 I N )  E T .  

VERY DENSE, BROWN, (10 YR 4/31 
FINE GRAVEL (-25 - .5 I N )  AT 35.5 FT. WET. 

POORLY GRADED SAND, TRACE OF 

DENSE, YELLOW-BROWN (10 YR 4/4), WELL-GRADED SANDY FINE 
GRAVEL, WET. 

REMARKS 

Hnu= 0 PP 
1 = o  CP Br = 20-40 Cp 

Hnu= 0 PF 
0 = o  CP Br = 20-40 cp 

Hnu= 0 A 
a = o  CF Br = 20-40 CF 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING HUNSELL COLOR CHART. 
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BORING NUMBER: 3106 

GROUND ELEVATION: 539.1 

FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

CtXXDINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: 01/18/89 

GWL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 01/18/89 
~ 

ENGINEER/CEOLOGIST: H. SLUSARSKI D e p t h  N/A D a t e / T i m  N/A I DATE COMPLETED: 01/18/89 I 
DRILLING METHOOS: C A B L E - T O M  I PAGE 4 OF 

55.01 

60.01 

B 
L S  
O A  
W H  
S P  

L 
O E  
N - 

12 
20 
26 
- 

- 
5 
8 
13 
- 

8 
21 
17 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

8 

- 

- 

6 

- 

- 

15 

- 

- 

DENSE, DARK BROWN, (10 YR 3/3), UELL GRADED GRAVELLY SAND, 
F I N E  TO COARSE, VET. 

~~ 

MEDIUM DENSE, BROWN, (10 YR 4/31 VELL GRADED SAND, F INE TO ' 

COARSE, TRACE OF GRAVEL, WET. 

DENSE DARK BROWN, (10 YR 3/3), E L L  GRADED SAND, TRACE OF GRAVEL ( .25 - - s  IN), WET. 

S 
U Y  
S H  
C B  
s o  

L 

- 
sw 

- 

sw 

sw 

T 
S 
F 

- 
N/A 

- 

N/A 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

REMARKS 

Hnu= 0 F P  
P = o  C P  Br = 20 c p  

Hnu= 0 PPE 
a = O  C P  
6r = 10-20 c p  

Hnu= 0 F P  
a = O  C P  or = 20-40 CP 



FERNALD R I / F S  

BORING NUMBER: 3106 
GROUND ELEVATION: 539.1 

VISUAL CLASSIFICATION OF SOILS 

COORDINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: 01/18/89 
WL: D e p t h  Y/A D a t e / T i m e  N/A DATE STARTED: 01/18/85 

27311 

B 
L s 
D A u M 
s P 

L 
0 E 
N 

7 
1 1  
13 

27 
40 
50 

'20 
40 
50 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

R 
E l  
C b  
o c  
V I  
E €  
R I  
Y 

8 

17 

12 

ENGINEER/GEOLOGIST: M. SLUSARSKI I D e p t h  Y/A D a t e / T i m e  N/A I DATE COMPLETED: 01/18/1 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 5 OF y L E E  

10576 
01/20/89 
1130 

61.5 

65.0 

.... 
66.51 

01/20/89 
71.5 

75.0 

MEDILM DENSE, BRWN, (10 YR 4/31, UELL GRADED COARSE SAND, MT 

~~~~~ 

VERY DENSE, YELLW-BROUN (10 YR 4/4) SANDY, UELL GRADED 
GRAVEL, GRAVEL #4 - .E IN ,  UET. 

VERY DENSE BROWN 
(.25 - .50 '1N)  AT'71.0 FT. TO 71.5 FT., WET. 

(10 YR 3/31 POORLY GRADED SAND, SOME GRAVEL 

S 
U Y  
S M  
C B  
s o  

L 

su 

GU 

- 
SP 

Hnu= 0 

0r = 20-40 t 
N/A 

Hnu= 0 
a = O  
0l" = 20-40 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

I 
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BORING NUMBER: 3106 
GROUND ELEVATION: 539.1 

. .  . 

COORDINATES: NORTH 476,094.40 EAST 1,379,589.66 
GUL: Depth N/A D a t e / T i m e  N/A DATE STARTED: 01/18/89 

DATE: 01/18/89 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT N M E :  FMPC R I / F S  1 

~~ 

VERY DENSE, BROWN, (10 YR 4/31, SANDY GRAVEL (.25 - .50 I N )  
UELL GRADED, VET. 

MEDIUM DENSE, BROWN, (10 YR 4/4) SANDY GRAVEL (0.25 - 0.5 I N )  
UELL GRADED, VET. 

GU 

GU 

~~ _ _ _ _ ~  ~~ ~~ 

ENGINEER/GEOLOGIST: M. SLUSARSKI I Depth N/A D a t e / T i m e  N/A I DATE COMPLETED: 01/18/89 I 

10579 
01/20/89 
1639 

DRILLING METHODS: CABLE-TOOL I PAGE 6 

18 
32 
38 

- 
D 
E 
P 
T 
H 

- 

76. - 

80. - 

81. - 

85. - 

86. - 

90. - 

10581 
01/21/89 
1005 

O E  

14 
20' 
22 

DENSE, BROUN (10 YR 4/2) 'SANDY GRAVEL (0.25 - 0.75) WELL 
GRADED, VET. 

, 

0850 

GV 
I 

j! s o  

- 
T 
S 
F 

N/A 

REMARKS 

r = 20-30 cpm 

nu= 0 
= o  cpm 

r = 20-30 cpm 

nu= 0 PPn 
= o  cpn r = 20-40 cpn 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D ' U S I N G  MUNSELL COLOR CHART. 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

I PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

I G  NUMBER: 3106 I COORDINATES: NORTH 476.094.40 EAST 1,379.589.66) DATE: 01/18/89 
GROUND ELEVATION: 539.1 GUL: Depth N/A Date/Time N/A DATE STARTED: 01/18/89 

ENGINEER/GEOLOCIST: M. SLUSARSKI Depth N/A Date/Time N/A DATE COMPLETED: 01/18/89 

DRILLING METHOOS: CABLE-TOOL PAGE 7 OF 

D 

D S  B R S 
U Y  T E A D 1  L S  E l  

P M A 1  O A  C N  S M  S REMARKS 
T P T M  U M  o c  C B  F 
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
N Y 

MEDIUM DENSE, BROWN (10 YR 4/21 UELL GRADED, COARSE SAND U I T H  SU N/A 
10582 10 y)nE GRAVEL (0.25 - 0.75 I N )  UET. Hnu= 0 m 
01/21/89 14 6 a = o  cpn 
1145 16 0r = 20-40 cpn 

91.5 

95.0 
MEDIUM DENSE, BROWN (10 YR 4/2), POORLY GRADED, MEDIUM SAND SP N/A 

10583 4 TRACE GRAVEL (0.25 - 0.50 I N )  UET. Hnu= 3 ppn 
01/21/89 4 6 a = o  cpm 
1415 8 6I' = 20-50 cpn 

96.5 

100.0 
MEDIUM DENSE, BROWN (10 YR, 4/21 POORLY GRADE0,'MEDIUM SAND SP N/A 

ppn 
_ _  10584 10 VET. 

01/21/89 13 I 101.5 I 1530 I 10 I lo 1 

SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 
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' PROJECT NAME. .FflPc . RZ/FS . -  FIELD ENGJGEO. TFSOR IERO .DATE 1-2s-m 

PIEZOMETER NO. 3106 DATE OF INSTALLATION /- /8-89 +o I- 2s-89 

. PRCJECT NC'. . 60% 3, a . CHECKED BY ,!)A Ho,' E 40-1. DATE 2-9-&9 
BORING NO. 3 106 

DISTANCE ABOVE /BELOW 
GROUNO SURFACE (m 

2-0 
0.0 

BOREHOLE DRILLING 

_. 

c41. I 
537. \ 

. . .  . . .  . . . . .  .,.:. . . . . . .  ......... ..... . . . . . . . .  .i. DIAME.TER -_.- .PERFORATED ;... ; SECTION D A A M ~ T E R  . . .  
. . .  : . .  . .  

P E R FOR AT I o N " 'T Y PE : 

SLOTS HOLES 0 . OF PIPE SECTIONS 

. . . . . . .  .. . . . . .  . .  . -  2.5 , , ;  . .  
. .  

I AVERAGE SIZE 0F.PERFCRATICNS 01 0 I T H W D E D  FLUSH 
TOTAL PERFORATED AREA 10 F-f 

. . .  S3c.i.L: . . . . . .  ... . . . . . . . . . . . . . . . .  

1 

I 1 

5 f T  I OTHER PROTECTlOh b C Y  id k L I  b I 

TOP 0.0 
TOP N/A 
TOP Tl.0 
TOP ' lo' 2,o 

PROTECTIVE PIPE 0.0. LJtTH PMLOCd . I 

_- BOTTOM 7 TCP 537. \ BOTTOM 5(,&,\ 
BOTTOM .TOP BOTTOM 

.BOTTOM TOP 568.c BOT??M. 437. I 
BOTTOM 165,4 TOP 437. I ' . BOTTOM 434.1 ' 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM QF PflOTECTlVE PIPE 

BOREHOLE F I L L  MATERIALS: 
GROUT /SLURRY 

BENTONITE (E,Odg 3 
SAND (10-20) 

GRAVEL(Y- 10) 

PERFORATED SECTION 
~~ 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE- . -  

GWL AFTER INSTALLATION 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES [7 NOM495 D 3 A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER? Y E S O  N O H  
EMARKS 
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MONITORING WELL INSTALLATIOW RECORD 
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PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: TESORIERO DATE: 01/18/89 
PROJECT NO. : 602.3.2 CHECKED BY : U. A. HERTEL DATE: 02/09/89 
BORING NO. : 3106 N,E C W R D  INATES: 476094.40, 1379589.6 
UELL NUMBER: 3106 DATE OF INSTAL.: 01/18/89 

m Z k k D  SECTION: 
PERFORATION TYPE: S l o t s  
AVG. SIZE OF PERFORATIONS: 0.01 (In.) 
TOTAL PERFORATED AREA: 10 F t .  
NOTES/COHIIENTS: 

L E  D R I L L I N G  

s a e o o  
D R I  L m & , c U E : D : T (  i: F e e t )  F FLUID: UATER FROM: 0 TO: 105 

- S t a i n l e s s  S t e e i  : ; : m + : ; i :  
O.D.: 4 3/8 In. I.D.: 4.0 In. 

LENGTH OF 1ST P I P E  SECTION: 10 F t .  
2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

C W E N T S  

FLUID: N/A FROM: N/ATO: N/A 
NOTES/COMMENTS: 

PROTECTION SYSTEM 

* 5 F t .  

LOCKING L I D  WITH PADLOCK 
a p ; i : E C ~ A .  

O T ~ ~ I O N  (* NOfkD BELOW) 

BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

2.0 F t .  

2.5 F t .  
0.0 

89.1 N/A 
105.0 1 N/A 
20.2 N/A 

COMME NT S : 

2731 
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PROJECT NWBER: 602 3.2 

BORING NUMBER: 3120 

GROUND ELEVATION: 581.9 

FERNALD R I / F S  V I S U A L  CLASSIFICATION OF S O I L S  

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,167.23 EAST 1,382,095.20 DATE: 01/18/90 

GUL: D e p t h  W A  D e t e / T i m e  N/A DATE STARTED: 01/18/90 

I ENGINEER/GEOLOGIST: M. SUANSON D e p t h  N/A D e t e / T i m e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 

DATE COMPLETED: 02/02/90 

PAGE 1 OF 

D S  B R 
E A D 1  L S  E l  
P M A 1  O A  C N  
T P T M  U M  O C  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y 

32409 4 

0905 7 
01/18/90 4 10 

1 .5 

32410 8 

091 2 18 

3241 1 
52411 15 

0920 29 

01/18/90 15 12 

3.0 

01/18/90 28 12 

4.5 

32412 24 

0930 36 
01/18/90 28 10 

6.0 

I 

S 
U Y  
S M  
C B  
s o  

1 

FIRM, DARK BROWN (7.5 YR 3/31 CLAYEY S I L T ,  TRACE OF ORGANIC 
MATERIAL ROOTLETS, MOIST. 

ML 

FIRM, DARK BROWN (7.5 YR 3/31 CLAYEY S I L T ,  TRACE OF ORGANIC ML' 
MATERIAL ROOTLETS, MOIST. 
HARD, L I G H T  BROWN (10 YR 5/31 S I L T ,  TRACE OF COARSE SAND, DRY. ML 

HARD, MOTTLED GRAY-YELLOWISH BROUN (10 YR 5/2, 4/61 S I L T Y  CL 
CLAY, TRACE OF MEDIUM SAND, MOIST, LOU PLASTICITY.  

HARD, MOTTLED GRAY-YELLWISH BROUN (10 YR 5/2, 6 / 4 1  S I L T Y  CL 
CLAY, TRACE OF MEDIUM SAND, MOIST, LOU PLASTICITY.  

I 

1.5 

2.5 
Hnu= 0.2 ppn 
a = 0 cpn Br = 50-60 cpn 

32413 
01/18/90 
0935 

7.5 

REMARKS 

Hnu= 0.2 
a = O  
Br = 40 cpn 

FIRM, YELLOWISH BROUN (10 YR 4/41 SANDY CLAY, LOU PLASTICITY,  CL 
25 MOIST TO WET. 
32 15 
38 

32414 
01/19/90 

1555 
9.0 

3.0 
Hnu= 0.0 ppn 
a = O  cpn Br = 50-60 cpm 

FIRM, YELLOWISH BROWN (10 YR 4/41 SANDY CLAY, LOU PLASTICITY,  CL 
8 MOIST TO WET. 
10 15 
12 

1 

32415 
01/19/90 

1610 
10.5 

32416 
01/19/90 

1625 
12.0 

32417 
01/19/90 
1637 

13.5 

32418 
01 19/90 
1500 

15.0 

3.0 
Hnu= 0.0 ppn 
a = O  cpm Br = 60 cpn 

- 
MEDIUM DENSE, O L I V E  (5 Y 5/31 S I L T ,  TRACE OF FINE SAND, MOIST ML 

6 TO VET. 
10 10 
11 

MEOIUM DENSE, GRAY (10 YR 5/11 CLAYEY S I L T ,  LOU PLASTICITY,  ML 
10 MOIST. 
10 10 
17, 

MEDIUM DENSE, GRAY (10 YR 5/11 CLAYEY S I L T ,  LOU PLASTICITY,  ML 
6 HOIST. 
11 10 
10 

FIRM, GRAY (10 YR 4/11 CLAY, TRACE OF F I N E  SAND, IRON OR CL 
5 MANGANESE S T A I N I N G  ON SAND GRAINS, LOU PLASTICITY,  MOIST. 
8 13 
11 

1 .o 
Hnu= 0.0 ppn 
a = o  cpn Br = so cpn 

1.5 

1.5 
Hnu= 0.2 ppn 
a = Q  cpn Br = 60 cpn 

Hnu= 0.2 ppn 
cpn a = O  Br =.60 cpn 

I 1:"" 8.0 q 
Br = 50-60 cpm 

I NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDAWCE.10 ASTM STANDARDS.. .WNSELL..COLOR..CHART USED FOR S O I L  DESCRIPTION. 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3120 

- VISUAL CLASSIFICATION OF S O I L S  

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480.167.23 EAST 1.382.095.201 DATE: 01/18/90 

27311 

GROUND ELEVATION: 581.9 

ENGINEER/GEOLOGIST: M. SWANSON 

B 

WL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 01/18/90 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/02/90 
DRILLING METHODS: CABLE - TOOL PAGE 2 OF - 
0 
E 
P 
T 
H 

- 

16.5 - 

18.C - 

19.5 - 

21 .0 - 

22.5 - 

24.0 - 

25.5 

FIRM, GRAY (10 YR 4/11 CLAY, TRACE OF MEDIUM SAND, LOU TO 
MEDIUM SAND, MOIST. 

FIRM, GRAY (10 YR 4/11 CLAY, TRACE OF MEDIUM SAND, LW TO 
MEDIUM SAND, HOIST. 

FIRM, GRAY (10 YR 4/11 GRAVELLY CLAY, GRAVEL ( . 5  - 1.5 I N ) ,  
TRACE TO SOME SAND FINE TO COARSE, LOW P L S T I C I T Y ,  WET. 

27.0 - 

28.5 - 

30.0 - 

S 
U Y  
S M  
C B  
s o  

L 

CL 

CL 

CL 

P T M  51 i ! i  H 
L E E  

O E  
N 

32421 

1610 
01/20/90 

32419 

1710 

1 1  
1 1  
28 

I 

FIRM, GRAY (10 YR 4/11 GRAVELLY CLAY, GRAVEL C.5 - 1.5 IN) ,  
TRACE TO SOME SAND FINE TO COARSE, LOU P L S T I C I T Y ,  WET. 

32420 8 

1530 I :$ 
01/20/90 

CL 

I 

VERY S T I F F ,  GRAY ( 5  Y 5/11 S I L T Y  CLAY, TRACE OF SUBROUNDED TO 
ROUNDED SAND, LOU PLASTICITY,  MOIST. .. . 

CL 

I 

32425 
01/21/90 
1329 

01/20/90l 32422 12 ig 
1650 

13 
13 
19 

I 

HARD, GRAY (5  Y 5/11 S I L T Y  CLAY, TRACE OF SAND, GRAVEL (.25 - 
.SO IN.)  LOU PLASTICITY,  SLIGHTLY MOIST TO MOIST. 

01/21/901 32424 9 1; 
131 1 

CL 
32426 
01/21/90 
1459 

10 
7 
9 

I VERY DENSE L I G H T  OLIVE BROWN (2.5 Y 5/61 SAND, SUBROUNDED, 
W I S T  TO d T .  

sw 

1522 

32427 
01/21/90 
1517 

28 
50 

MEDIUM DENSE, L IGHT O L I V E  BROW (2.5 Y 5/61 WELL GRADED SAND, 
SUBROUNDED TO SUBANGULAR, MOIST. 

SW 

VERY S T I F F ,  GRAY ( 5  Y 5/11 S I L T Y  CLAY, TRACE OF SAND GRAVEL 
(APPROXIMATELY -25 I N . ) ,  LOU PLASTICITY,  SLIGHTLY MOiST. 

HARD, GRAY (5  Y 5/11 S I L T Y  CLAY, TRACE OF SAND, GRAVEL (.25 - CL 
-50 IN.)  LOU PLASTICITY,  SLIGHTLY MOIST TO MOIST. I 

2.0 
Hnu= 0.0 ppn 
a = O  cpm Br = 50 cpn 

3.5 
Hnu= 0 ppn 
a = O  cpm Br = 100 cpn 

3 .0  
Hnu= 0 ppn 
a = o  cpn Er = 60 cpn 

>4.0  
Hnu= 0 ppm 
a = O  cpn Er = E cpn 

3.5 
Hnu= 0 ppn 
a = O  cpn Br = 150 cpn 

N/A 
H w  0 ppn 
a = o  cpn fir = 120 cpn 

N/A 
H w  0 ppn 
a = O  cpn Br = 90 cpn 

I NOTES: 
SAMPLING AND D R I L L I N G  IN ACCORDANCE TO ASTM STANDARDS. W N S E L L  COLOR CHART USED FOR S O I L  DESCRIPTION. 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3120 
GROUND E L E V A T I W :  581.9 
ENCINEER/GEOLOGIST: M. SWANSON 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,167.23 EAST 1,382,095.20 DATE: 01/18/90 
GWL: D e p t h  LI/A 

D e p t h  W A  

D a t e / T i m e  N/A DATE STARTED: 01/18/90 
D a t e / T i m e  N/A DATE COMPLETED: 02/02/90 

27311 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 3 OF 

D 
E 
P 
T 
H 

- 

31 - 5  - 

35.0 

36 .S 

40.0 

41.5 

MEDIUM DENSE, LIGHT O L I V E  BROW (2.5 Y 5/61 GRAVELLY SAND, 
32429 17 SUBANGULAR TO SUBROUNDED, MOIST (SLIGHTLY).  

1533 12 
01/21/90 12 10 

VERY DENSE, LIGHT OLIVE BROWN, (2.5 Y 5/61 GRAVELY SAND, 
32430 23 SUEANGULAR TO ROUNDED, WET. 

1715 
01/21/90 50 9 

DENSE, YELLOWISH BROWN (10 YR 5/61 POORLY GRADED SAND, TRACE 
32431 12 OF S I L T ,  PEBBLES, GRAVEL (.I - .25 I N 1  SLIGHTLY MOIST. 

1039 21 
01/22/90 21 12 

- 
S 

U Y  
S H  
C B  
s o  

L 

T 
S 
F 

N/A 

45.0 
NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTM STANDARDS. MUNSELL COLOR CHART USED FOR SOIL DESCRIPTION. 

- 

REMARKS 

Inu= 0 w 
1 = o  C P  ir = 100 CP 

Inu= 0.2 pp 
I = o  C P  #r = 90 CP 
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PROJECT NUMBER: 602 3.2 

BORING NWBER: 3120 

2731 
PROJECT N M E :  FMPC R I / F S  

COORDINATES: NORTH 480,167.23 EAST 1,382,095.20) DATE: 01/18/90 

FERNALD R I / F S  

GROUND ELEVATION: 581.9 CUL: D e p t h  N/A D e t e / T i m e  N/A 

ENGINEER/GEOLOGIST: M. SUANSON 1 D e p t h  N/A D e t e / T i m e  N/A 

VISUAL CLASSIFICATION OF S O I L S  

DATE STARTED: 01/18/90 

DATE COMPLETED: 02/02/90 

32432 
01/22/90 

1153 

25 
50 

32433 
01/22/90 

1351 

37 
50 

3 2 4 3 4  
01/22/90 

1 5 1 1  

30 
50 

~ ~~ ~ 

DRILL ING METHOOS: CABLE-TOOL I PAGE ~ 4 OF 1 
S 

U Y  
S M  
C B  
s o  

L 

- 
SP 

T 
S 
F 

- 
N/A VERY DENSE 

TRACE OF S I L T ,  PEBBLES, SUBROUNDED; SLIGHTLY MOIST. 
LIGHT O L I V E  BROWN (2.5 Y 5 / 6 1  POORLY GRADED SAND, 

Imr= 0 ppn 
I = o  cpm ir = 80 C ~ I I  

46.5 

50.0 

VERY DENSE, GRAYISH BROWN (2.5 Y 5/21 WELL GRADED SAND; TRACE 
OF S I L T ,  PEBBLES, GRAVEL (.1 - .SO IN) ;  SLIGHTLY MOIST TO MOIS 

sw N/A 
Inu= 0 ppn 
I = o  cpm ir = 140 CP 

51.5 

5 5  .o 
VERY DENSE, GRAYISH BROWN (2.5 Y 5 / 2 1  POORLY GRADED SAND; 
TRACE OF S I L T ,  GRAVEL (.25 - .SO I N )  WET. 

SP 

. .  

- 

- 

Inu= 0 ppn 
1 = o  cpm ir = 60-80 CP 

56.5  

60.0 - 
NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTM STANDARDS. MUNSELL COLOR CHART USED FOR S O I L  DESCRIPTION. 



FERNALD R I / F S  - . .- 

GROUND ELEVATION: 581.9 

ENGINEER/GEOLOGIST: M. SUANSON 

VISUAL CLASSIFICATION OF S O I L S  

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 01/18/90 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/02/90 

27311 

GU 

SM 

SM 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

N/A 
Hnu= 0 ppr 
a = o  C p r  6r = 40-60 cpr 

N/A 
Hnu= 0 w 
a = o  C P  Br = ioo-13o~pn 

N/A 
Hnu= 0 w 
a = O  cpn 
6r = 70 cpn 

BORING NUMBER: 3120 1 COORDINATES: NORTH 480,167.23 EAST 1,382,095.201 DATE: 01/18/90 

~ 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 5 OF 

VERY DENSE, GRAYISH B R W N  (2.5 Y 5/21 E L L  GRADED SANDY 
GRAVEL; TRACE OF SILT;  SUBANGULAR TO ROUNDED, UET. 

~~ ~~ 

VERY DENSE, DARK GRAY (5 Y 4/1) S I L T Y  SAND; UELL GRADED SANDS, 
TRACE OF GRAVEL, SUBANGULAR, VET. 

DENSE, DARK GRAY ( 5  Y 4/11 S I L T Y  SAND, TRACE OF GRAVEL (.25 
I N )  COARSENING SAND, SUBANGULAR TO SUBROUNDED, VET. 

NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTH STANDARDS. MUNSELL COLOR CHART USED FOR S O I L  DESCRIPTION. 



FERNALD R I / F S  

GROUND ELEVATION: 581.9 
ENGINEER/GEOLOGIST: M. SWANSOW 

VISUAL CLASSIFICATION OF SOILS 

GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 01/18/90 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/02/90 

2731 

:ax I 
B 

B 

VERY DENSE, GRAY (10 YR 5/1) SAND, SOME S I L T ,  TRACE OF GRAVEL, 
, SUBROUNDED TO SUBANGLILAR, M T .  

PROJECT NUMBER: 602 3:2 I PROJECT NAME: FMPC R I / F S  

S 
U Y  
s n  
C B  
s o  

L 

SM 

SU 

BORING NUMBER: 3120 I COORDINATES: NORTH 480,167.23 EAST 1.382.095.20l DATE: 01/18/90 

T 
s 
F 

REMARKS 

N/A 
Hnu= 0 PPI 
a = o  C P  Br = 60 cp 

I 

N/A 
Hnu= 0 PPI 
a = o  C P  Br = 80 c p  

SU 

D R I L  

D 
E 
P 
T 
H 

- 

N/A 
Hnu= 0 PPI 
a = O  C P  Br 100 c p  

76.5 

80.0 - 

81.5 - 

85.0 - 

86.5 

90.0 

NOTE 
SAMP - 

;: 
.ING AND D R I L L I N G  I N  A 

~ENSE, GRAY ( i o  YR 5/11 WELL-GRADED SAND, SOME GRAVEL, TRACE 
OF SILT,  SUBANGULAR GRAVEL, WET. 

VERY DENSE, GRAY (10 YR 5/1) WELL GRADED SAND, SOME GRAVEL, 
TRACE OF S I L T ,  SUBANGULAR, WET. 

XORDANCE TO ASTM STANDARDS. HUNSELL COLOR CHART USED FOR S O I L  D I  

'AGE 6 OF 

;CRIPT ION. 

5113 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

80RING NUMBER: 3120 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,167.23 EAST 1,382,095.201 DATE: 01/18/90 

27311 

~ ~~ ~ 

GROUND ELEVATION: 561.9 

ENGINEER/GEOLOGIST: M. SWANSON 

GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 01/18/90 

D e p t h  N/A D e t e / T i m e  N/A DATE COMPLETED: 02/02/90 

D R I L L I N G  METHODS: CABLE-TOOL y H L E E  

PAGE 7 OF 

32441 
01/23/90 

1400 
91 .S 

E E  
R S  
Y 

DENSE, GRAY (10 YR 5/11 E L L  GRADED SAND, SOME GRAVEL, TRACE 
S I L T ,  SUBANGULAR TO SUBROUNDED, VET. 

3 

95.0 

S 
U Y  
s n  
C B  
s o  

L 

sw 

100.0 I 
VERY DENSE, GRAY (10 YR 5/11 WELL GRADED SAND, SOME S I L T ,  
PEBBLES, SUBROUNDED TO SUBANGULAR, WET. 

7 

105.0( 

sw 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

DENSE, GRAY (10 YR 5/1) WELL GRADED SAND, SONE S I L T ,  PEBBLES, 
SUBROUNDED TO SUBANGULAR, WET. 

7 

42 
25 
20 

SW 

29 
50 

9 
10 
23 
- 

R 
E I  
C N  
o c  
V H  

N/A 
Hnu= 0 w 
a = o  C P  
6r = 100 c p  

N/A 
Hnu= 0 w 
a = o  C P  
6r = 40 c p  

NOTES: 
SAMPLING AND DRILLING I N  ACCORDANCE TO ASTM STANDARDS. MUNSELL COLOR CHART USED FOR SOIL  DESCRIPTION. 



0 

0 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3120 

GROUND ELEVATION: 581.9 

. 
FERNALD R I / F S  

PROJECT NAnE: FHPC R I / F S  

COORDINATES: NORTH 480,167.23 EAST 1,382,095.20 DATE: 01/18/90 

GUL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 01/18/90 

- 
VISUAL CLASSIFICATION OF SOILS 

ENGlNEER/GEOLOGIST: H. SWANSON D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/02/90 

D R I L L I N G  METHODS: CABLE-TOOL 

D 
E 
P 
T 
H 

- 

106.5 - 

11o.c 

PAGE 8 OF 

111.5 

115.c 

116.5 

120.c - 

S 
A D T  
H A 1  
P T H  
L E E  
E 

3 2 4 4 4  
01 /23 /90  

1 7 4 9  

32645 
0 1 / 2 4 / 9 0  
0907 

3 2 6 4 6  
0 1 / 2 6 / 9 0  

1042 

B 
L S  
O A  
U H  
S P  

L 
O E  
N - 
36 
22 
39 

- 

9 
9 
12 

26 
32 
50 

R S  
Y 

VERY DENSE, GRAY (10 YR 5 / 1 1  S I L T Y  SAND; TRACE OF GRAVEL, 
PEBBLES, SUBANGULAR, UET. 

8 

MEDIUM DENSE, DARK GRAY (5 Y 4/1) S I L T Y  SAND, TRACE OF GRAVEL, 
PEBBLES, SUBANGULAR TO SUBROUNDED, WET. 

3 

VERY DENSE, DARK GRAY * (5 Y 4/1), WELL GRADED SAND; SOME S I L T ,  
PEBBLES, GRAVEL (APPROXIMATELY - 2 5  I N )  SUBANGULAR, WET; 

10 

NOTES: 
SAMPLING AN0 D R I L L I N G  I N  ACCORDANCE TO ASTM STANDARDS. HUNSELL COLOR CHART USED FOR S O I L  DESCRIPTION. 

_. 
. - . . . . . 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: 3120 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,167.23 EAST 1,382,095.20) DATE: 01/18/90 
GROUND ELEVATION: 581.9 

ENGINEER/GEOLOGIST: M. SWANSOW 

DATE STARTED: Ol/l830 GWL: D e p t h  N/A D a t e / T i m e  N/A 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/02/90 
D R I L L I N G  METHODS: CABLE-TOOL PAGE 9 OF 

D S  
E 
P 
T 
H 

A D 1  
M A 1  
P T M  
L E E  
E 

FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

B 
L S  
O A  
U M  
S P  

L 
O E  
N - 
19 
29 
42 
- 

- 
9 
12 
15 

S 
U Y  
S M  
C B  
s o  

REMARKS 

L 

- 
SP VERY DENSE, DARK GRAY (5 Y 4/1) MEDIUM GRADED SAND, SOME S I L T ,  

PEBBLES, GRAVEL (APPROX. .25 IN.)  SUBANGULAR, WET. Hnu= 0 PPI 
a = o  cpr Br = 90 cpr 

52447 
01/24/9(3 

121.5 

125.0 I 
Hnu= 0 pprr 
1 = o  cpr Br = 70 cpr 

MEDIUM DENSE, DARK GRAY ( 5  Y 4/11 WELL GRADED SANDY GRAVEL; 
TRACE OF S I L T ,  SOME PEBBLES, RWNDED TO SUBANGULAR, WET. 32448 

01 /24/9C 
1517 

126.5 

I31 .O I 
7 
10 
12 

MEDIUM DENSE, DARK GRAY (5 Y 4/1) WELL GRADED'SANDY GRAVEL; 
TRACE OF S I L T ,  SOME PEBBLES, ROUNDED TO SUBANGULAR, WET. 

GW N/A 
Hnu= 0 PP;, 
1 = o  cpr Br = 40 cpr 

32449 
Ol/24/9C 
1642 

132.5 

133.5 I - 
CL 
- 
2.5 

- 

HARD, VERY DARK GRAY ( 5  Y 311) CLAY, MOIST, LOU PLASTICITY, 
("BLUE CLAY"). 32450 

01 /30/9C 
1410 

135.2 I -. . - __ -. 

BOTTOM OF BORING 135.5 
NOTES: 
SHELBY TUBE PUSHED F R W  133.5 FT. TO 135.2 FT. 1.7 FT. PUSHED. 1.6 FT. RECOVERY. D R I L L I N G  AND SAMPLING I N  

ACCORDANCE TO ASTM STANDARDS. MUNSELL COLOR CHART USED FOR S O I L  DESCRIPTION. 
.. . .  . ..- . - - . . . _ _  

_. ... 
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FERNALD 
RVFS 

ABOVE /BELOW E LEVAT ION 
- _ _  _ _  SdRFACE (Fr- ) 0 

TOP OF RISER PIPE 2 .o 4 & JG G i b ~ ; U h  3d.5 Mcc-(dGb) 

GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE-FILL MATERIALS:- 

215 &.L,J ~ z g ~ J . 5  * ; J , ~ u ~ ~ l ) y b )  _ _  - 

GROUT /SLURRY TOPz, 0 (av>> B@TTOU I I S-36,- TCP BOTTOM 

BEN TON I T E BOT TOM 

SAND TOP t (3 C i  BOTTOM Ija-S,? TOP BOTTOM 

BOTTOM - TOP BOT TOM GRAVEL .u-,.+; ~ . j ~ h  TOP - 
PERFOR ATE 0 SEC TI ON TOP 1 Lo 3 FT. BOTTOM i 3 c .  $6;. TOP BOTTOM 

PIEZOMETER TIP ( 3 2  .a FT 
BOTTOM OF EOREHOLE 

- 
' TOP I. 0 i f (.+or) BOTTOM 2 -TOP 

I 3  r-. 2 F f  

GWL AFTER INSTALLATION & i ' s j r  f i c k ; &  ols ttsc/l )JO'b' 518 

- - . , ..*: - ..a - d--- ----n.----= - 1  

PIEZOMETER INSTALLATION SHEET 
f h n b , t L n  Q I / = >  FIELD ENG./GEO.,h ' L ~ ~ ~ ~ ~  DATE 11 3 0 1  .IC 

PRCJECT NC. & L  \ * z  I CHECKEDBY I OAT E 
BORING NO. 3 I Z c  
PIEZOMETER NO. t 3 1 2 0  DATE OF INSTALLATION 2/21 40 

80REHOLE DRILLING / 

DRILLING METHOD Cn9ct- T ~ L  

DRILLING FLUID (SI USED: 

FLUID tIrC FROM C!s; TO i 2 5 . c ! r  

FLUID - FROM - TO - 

UJhih r; ,L - TYPE OF BIT 

CASING SIZE (SI USED: 
SIZEjd.,b,;& FRCIM C * r  TC / 1s G -r 

SIZE FROM TC 

PIEZOMETER DESCRIPTION 

TYPE 

OIAMETER OF PERFOEATED SECTION q*L! .*a, C 0 
f i  0 v , T Q t I b'g CJ L. I. L 

PERFORATION TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS I ~ J -  

TOTAL PERFORATED AREA \ U . V  r r  

RISER PIPE DIAMETERS: 

-1.0. 4.0 I - .  

LENGTH OF PlPE SECTIONS i 0 6' FT, 

I 
1 



MONITORING E L L  INSTALLATION RECORD 
11/21/91 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: M. SWANSON DATE: 01/30/90 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 3120 N,E COORDINATES: 480167.23, 1382095.2 
UELL NUMBER: 3120 DATE OF INSTAL. : 02/02/90 

FLUID: H 2 0  FROM: 0 TO: 135. 
FLUID: N/A FROM: N/ATO: N/A 
NOTES/COMMENTS: 

- a ea amner 
:'sp~A~:N~lS;J~R:RF?:dNHo I CASING TYPE : MONITORING UELL 
CASING DIAM.: 4.0 In. !D 
CASING S I Z E ( S )  USED: ( in F e e t )  

S IZE:  10 FROM: 0 TO: 135.0 
S I Z E :  N/A FROM: N/A TO: N/A 

WELL DESCRIPTION 

PERFORATION TYPE: S L o t s  O.D.: 4 3/8 In. I.D.: 4.0  In. 

TOTAL PERFORATED AREA: 10. F t .  2ND P I P E  SECTION: N o t  N o t e d  
NOTES/COMMENTS: 3RD P I P E  SECTION: N o t  N o t e d  

PROTECTION SYSTEM 

. .  . ON (* N O E D  BELOW) 
PROTECTIVE P I P E  O.D.: 10 3 In. 

* HINGED LOCKING COVER w/ P A D ~ O C  

ITEM 
_-_________-_____-_-_______. 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

E F I L L  m A L S  ______________-_____-- - - - - - .  

RATED SECTION 

BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION 

AS THE WELL F- 
WAS A S E N S I T I V I T Y  TEST PERFOF 

REMARKS - -  COMMENT AREA 

v 
GROUND SURFACE 

2.0 F t .  

2.5 F t .  
0.0 

2.0 1 1 5 . 0  
1 .o 
115.0 135.5 
120.3 130.3 

132.0 
135.5 
65.0 

REMARKS : GROUT POURED FROM 115.0 FT. TO 2.0 FT. B E L W  GROUND SURFACE. 
BENTONITE ADDED (3 BUCKETS 5 GALS. EACH) FROn 2.0 FT. BELW'GROUND 
SRFACE TO 1.0 FT. ABOVE GROUND SURFACE AND W I L L  PROBABLY SETTLE TO 
GROUND SURFACE I N S I D E  PROTECTIVE CASING. 

27338 

COMMENTS: 





APPENDIX D 

WELL CONSTRUCTION INFORMATION FOR THE 4000-SERIES MONITORING 
NETWORK 



WELL 4001 



Well Number: 
WMCO: L- .' d 

WELL INFORMATION SHEET 27311 

Weston: (4 0 1  1 Instal le$ .D. Number: 
D&M : IT: Qg _LA 

Locat i on: d 

Well Location: 
State Plane Coordinates: I 3 7 9 3 0 3 E 4 9 1  J 3 J  N 
Approx. Site Coordinates: 1 4 9 3  fS) or N E 
Ground El evat i on : 

/ I j C (  I;, .,if 1: - ' r 3  1 ' -5k3 

5 ---: , r// 5 

Monitoring : 

Monitoring Program: 
Parameters Monitored/Frequency: 

r t- 1 .IC r ' t i .  , \ .. P: 
-1 

Aquifer: pep-& .;,,-: s , c - .  8 ~ 1  1 1  i p f  L r  - - , e  

L 

Approx. Water Table Elevation: 5' 0 6 Depth to Water: ( n ! , 5 . 3 '  

Drilling: 
Drilling Method: F A 3 I f  ' Driller: & , Y  / l r  '12 

Casing Diameter: 4 
Casing Length: I l b  5 ' 

Borehol e Di ameter : 

Type O f  Logs: - I . o f o c . L  L O ,  

Date of Installation: Completion Date: - 4 - k ?  /cc 
Borehole Depth: 1 7 -  

- I -  

J -I 

Approx. Water Table Elevation: 5' 0 6 Depth to Water: ( n ! , 5 . 3 '  

Drilling: 
Drilling Method: F A 3 I f  ' Driller: & , Y  / l r  '12 

Casing Diameter: 4 
Casing Length: I l b  5 ' 

Borehol e Di ameter : 

Type O f  Logs: - I . o f o c . L  L O ,  

Date of Installation: Completion Date: - 4 - k ?  /cc 
Borehole Depth: 1 7 -  

- I -  

J -I 

We1 1 Construction: 
Backfill Type: 
Screen Interval: 

Type o f  Pump: J ~ ~ A C 4 ~  

L ,  ' : - 4 0 :  (5'2 
Screen Type: r J . ' k  > ' 7 ; 5  F: 14 

Pump Capacity: 7 5  q p r l  
Casinq Elevation: :. ?c-. 311c:! 

Type Annul ar Space Seal s : 

led: 
b '  

Hydro1 ogi c Tests : 

Completed By: Ext . : Date: 



40 
Y 

i,' 

/ 3% 

B/ec CJa 7 

f 

\ 

A .  



State of Ohio 
PLEASE USE P E N C I L  
OR T Y P E W R I T E R  Divisioa of Water 
DO NOT USE INK. 

DEPARTMENT OF NATURAL RESOURCES 

1562 W. Firs t  Avenue 

. . .  
Formations 

Sandstone, shale, limestone, 
gravel and clay 

. . . . .  

From ' 

. . .  - 

/4r ' 

/Io ' 

;. .- ...... ... -.'. .. v 

.. 

Static level-depth to water&C----ft .  

Quality (clear, cloudy, taste, odor)AL_____-_._..-__ 

- - \  Pump installed by..--- - - _--- --.-_._--_--_~ .__. 
I 

SKETCH SHOWING LOCATION 
~ _ _ _  . .  . . _  . .  

- . -.--Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

. . . . . . . . .  . . . .  . . . .  . .  
.. 

- .  . . . . . . . .  . . _  . . . .  
. .._ . .. a . . . .  w. 

524 
S. 

See reverse side for instructions 

Y//G/d 5- Date .............................-....-............-...-..-__-.. - _...__ 
yYd-$*&- Signed ...................................................................................- 



WELL 4013 



73 



. . . . . . . . . . . . . . . . . . .  

. . .  . d- 

ir--- OESCRIPTION 



F ~ P N A L D  . .. . . .. ... . 

.. . 
" ' 1." RVFS . 

VISUAL CLASSIFICATION OF SOILS IF 

(DRILLING METHOOS: 

t 3 ' 1  I 
I - i  I 

! 3 9  4 I 

- -4-0 -L' 28 
40 
43 

REMARKS 

c .-. _ ,  . . 



' . .  VISUAL CUSSIFICATION OF SOILS 

\z 

- 

Y 

DESCRIPTION 

# -  

I 



, .  

2736 
F'ERNALD 

. RVFS 
VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 

4 
- 

- 
8 

. .. 

I REMARKS 

3 . .  



I 

I 

I 

DESCRIPTION 

__ ... . .  -... . .. .- 

REMARUS 

w = / 2 0  L a %  





DESCRIPTION 

~. 
. .  

. .- 

SP 

' 583 

P 
I 

I 



d\ . . . .  
. .  ... . . .  - HI/FS - . . . . . . . .  

COORDINATES: 

. . .  . . . .  .. 
. .: . . .  . _  

DESCRIPTION REMARKS 

a 1  

_ . . . . . . . . . . . . . .  

. .  I .  

7 
/ I  
N 

'I 
534 



FERNALD 
6suwJL I Knln 

- -  RVFS 99Q 1- 

VISUAL CLASSIFICATION OF SOILS 

.I- 1 

I .  

1 

DESCRIPTION 

.. - . . . . . . . . . . .  

... 

. .  

3 - 1 4 4  I REMARKS 

I 

385 

I 



> a 

W a 

OESCRIPTION 

I 
I 



H b'f? 

4 

NOlldlY3S30 



DESCRIPTION 5 > 
v) 

c 



J 

I 

- - 
0 

2 

5 > 
VI 
v) 

3 

4 



O ESC R IPT I ON 



~~ 

FERNALD R I / F S  VISUAL C L A S S l F l C A T l W  OF SOILS P72n 

;ROUND ELEVATION: 588.3 

I N G l  NEER/GEOLOG I ST : ET 

~ 

GWL: D e p t h  N/A Datt/Time Y/A 

D e p t h  N/A D s t e / T i m  Y/A 

20502 
01/06/89 
1030 

6.0 

25 
29 
31 

20504 
01/06/09 

1047 
9.0 

20505 
01/06/89 
1058 

10.5 

20506 
01/07/89 

1521 
12.0 

40 
42 
40 

20 
21 
20 

5 
9 
14 

20507 
01/07/89 

1534 
13.5 

4 
5 
8 

20508 
01/07/89 
1568 

15.0 

4 
9 
14 

W U W I I  

DATE: 01/06/89 

DATE STARTED: 01/06/89 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

H M I N C  NUMBER: 4015 I COORDINATES: NORTH 481.659.30 EAST 1%2.016.B2 

DATE CWPLETED: 01/06/69 

PAGE 1 OF 15 
~~ 

) R I L L I N C  METHOOS: CABLE-TOOL 

O E  

S 
U Y  
S M  
C B  
s o  

L 

REMARKS 

r = NO cpn 

ir = 450 cpn 

VERY STIFF, O L I V E  YELLOW-BROWN, (2.5 Y 5/41 CLAY, HIGH 
PLASTICITY,  E T  TO MOIST. 

CL 

1000 
1.5 

20500 
01/06/89 

1012 

10 
13 
16 

HARD O L I V E  YELLOW-GRAY, (5 Y 5/41 CLAY, TRACE OF GRAVEL, HIGH 
PLAS~ICI TY, MOIST. 

CL 

3.0 
VERY STIFF GRAYISH BROWN, (2.5 Y 5/2), CLAY, TRACE OF GRAVEL, 
HIGH PLASTICITY, MOIST. 

CL 
20501 

01/06/89 
1020 

14 
17 
21 ir = 450 cpn 

Br = 220 cpn 

Br = 220 cpn 

Br = 200 cpn 

4.5 

HARD, LIGHT OLIVE BROVW, (2.5 Y 5/41, GRAVELLY CLAY, H l G H  
PLASTIC1 TY, MI ST. 

CL 

1 I HARD GRAYISH BROWN, (2.5 Y 5/2>, GRAVELLY CUY,  HlGH 
PLASf  I C 1  TY, I401 ST.  

CL 

- 
CL 

- 
CL 

I ovn;m/  20503 35 25 

37 
7.5 

VERY S T I F F ,  GRAY (5 Y 4/1) CLAY, TRACE OF GRAVEL, HIGH 
PLASTICITY,  MOIST. 

VERY STIFF,  DARK GRAY, (5  Y 4/11, CLAY, TRACE OF GRAVEL, HIGH 
PLASTICITY,  MOIST. 571 

Br = 220 

MEDIUM STIFF,  GRAY, (2.5 Y 5/01, CLAY, H I G H  PLASTICITY, MOIST.  CL 

STIFF GRAYISH B R O W  TO DARK GRAY (10 YR 4/11 CLAY, SOME COARSE SAND, MEDIUM TO HIGH PLASTICITY, MOIST. 
CL 

- 
CL 

- 

STIFF, GRAY, (10 YR 5/11 CLAY, HIGH PLAST,ICITY, MOIST. 

I I 

NOTES: 

I COLOR DESCRIBED BY W N S E L L  COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. ELEVATION TAKEN FROM DAMES AND 
M W R E  DATA SHEET. 



'ROJECT NUMBER: 602 3.2 
IORING NUMBER: 4015 

PROJECT NAME: F W C  R I / F S  

COORDINATES: NORTH 481,659.30 EAST 1,382,016.821' DATE: 01/06/89 

;RWND ELEVATION: 588.5 

iYGlWEERIGEOLOGIST: ET 
M: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 01/06/89 

D e p t h  N/A D e t e / T i m e  N/A DATE C W L E T E D :  01/06/89 

) R I L L  ING METHaOS: CABLE - TOOL PAGE 2 OF 15 

D S  
E 
P 
T 
H 

A D T  
M A 1  
P T M  
L E E  
E 

- 
I 

S i~ 
i !  

1 
) E  
J 

5 
8 
14 

- 

- 
6 
0 
11 
- 
5 
11 
12 
- 
18 
10 
17 
- 
7 
9 
16 

- 
R 
€ 1  
C N  
o c  
V H  
E E  
R S  
Y - 

10 

- 

15 

- 

10 

- 

4 

- 

10 

- 

12 

- 

12 

- 

10 

- 

18 

- 

14 

- 

S 
I Y  

. B  
i o  

L 

t M  

- 
:L STIFF GREY (10 YR 5/1) CLAY, TRACE OF GRAVEL, HIGH TO MEDIUM 

~ L A S T ~ C I T Y ,  MOIST. 

STIFF TRAY ( i o  YR 5/11 CLAY, TRACE OF GRAVEL, MEDIUM TO HIGH 
P U S 1  f C I  TY MOIST. 

:L 
205 10 

01/07/84 1 1605 
18.0 

STIFF, BROWNISH GRAY (10 YR 5/2) CLAY TRACE OF GRAVEL - 0.5 
IN .  MEDIUM PLASTICITY, MOIST. 

:L 

SP 
,20512 
01/08/85 
0900 

MEDIUM DENSE, GRAY (10 YR 5/1) POORLY GRADED GRAVEL (0.25 IN.  
AVE ) . 

21 .a 
CL 

- 
CL 

- 
CL 

205 13 
01 /OW81 
091 0 

VERY STIFF,  GRAYISH BROUN (10 YR 5/2) INORGANIC CLAY, TRACE OF 
GRAVEL, MEDIUM PLASTICITY, MOIST. 

22.5 

4 
8 
11 

STIFF,  GRAY (10 YR 5/1) INORGANIC CLAY, TRACE OF GRAVEL, 
MEDIUM PLAS~IC ITY,  MOIST. 20514 

01/06/85 
0925 

24.0 

20515 
01/08/8' 

20516 
01/08/8' L 27.0 

7 
7 
12 
- 
4 
7 
11 
- 

6 
10 
14 

VERY STIFF, GRAY (10 YR 5/11 INORGANIC CLAY, TRACE OF GRAVEL, 
MEDIUM PLASTICITY, MOIST. 

MEDlUM STIFF,  GRAYISH BROWN (10 YR 5/21 INORGANIC CLAY, TRACE 
OF GRAVEL, MEDIUM PLASTICITY,  MOIST. 

CL 

CL 

- 
CL 

MEDIUM STIFF,  GRAYISH BROWN 910 YR 5/21 INORGANIC CLAY, TRACE 
OF GRAVEL M E O I W  PLASTICITY,  MOIST. 20517 

01/08/8 
1000 

28.5 

7 
14 
18 
- 

VERY S T I F F  GRAYISH BROWN (10 YR 5/2) INORGANIC CLAY, TRACE OF 
GRAVEL MEDlUM PLASTICITY, MOIST. 20518 

01/08/0 
1007 

30.0 

NOTES: cam DESCRIBED BY HUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. ELEVATION TAKEN FRW DAMES AND 
W E  DATA SHEET. 



PROJECT W W E R :  602 3.2 
BOUIWG WWBER: 4013 

G R W D  ELEVATIOU: 588.3 

E WG I WEER/GE(KCG I ST : ET 

- 0 W &  PROJECT WAME: FMPC R I / F S  

COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/89 

WL: D e p t h  N/A D e t c / T i m e  W/A DATE STARTED: 01/06/89 

D e p t h  W/A D a t e / T i m e  Y/A DATE CWPLETED: 01/06/83 

- 
0 
E 
P 
1 
H 

DRILLIWG HETHOOS: CABLE-TOOL 

A D T  L S  
M A 1  O A  
P T M  U M  
L E E  S P  

O E  
Y 

PAGE 3 OF 15 

20519 
01/09/89 

0947 
31.5 

1 1  
10 
13 

34.5 

20520 
01/09/89 

1000 
33.0 

? 
. 1 1  

20 

l-iiqT 34.0 1051 50 

20521 

1024 
o i / w a 9  

R 
E l  
C Y  
D C  
V H  
E E  
R S  
I 

VERY S T I F F  OLIVE GRAY (5  Y 5/21 S I L T Y  CLAY, TRACE OF GRAVEL 
.25 I N  * .5 I W ,  HED. PLASTICITY,  MOIST. 

8 

13 

15 
1 1  

VERY STIFF, OLIVE GRAY (5 Y 5/2) S I L T Y  CLAY, MEDIUM 
PLASTICITY, MOIST. 

8 

VERY STIFF, OLIVE GRAY TO GRAY, ( 5  Y 5/21 S I L T Y  CLAY 
GRAVEL .25 I W  - .5 IN, MED. TO HIGH PLASTICITY.  M O l S f .  

TRACE OF 

10 
I 

VERY DEWSE, BROW (10 YR 5 / 4 )  POORLY GRADED SAND, VERY L I T T L E  
FINES, DRY. 

6 

VERY DEWSE, Y E L L W I S H  BROWN, (10 YR 5/41 POORLY GRADED SAND, 
DRY TO MOIST. 

12 

S 
U Y  
S M  
C B  
s o  

L 

- 
CL 

CL 

CL 

SP 

WOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STO. PENE. TEST. ELEVATlON TAKEN F R f f l  DAMES AND 

MOORE DATA SHEET. 



FERNALD R I / F S  VISUAL C L A S S I F I U T I W  OF SOILS 

COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 

GUL: D e p t h  N/A D a t c / T i m e  N/A 

D e p t h  M/A D a t e / T i m e  W/A 

DATE: 01/06/89 

DATE STARTED: 01/06/89 

DATE COMPLETED: 01/06/89 

PAGE 4 O f  15 

PROJECT NWBER: 602 3.2 

1 
S 
F 

N/A 

N/A 

BORING NUMBER: 4013 

CUOUND ELEVATION: 588.3 

ENGINEER/CEOLOGIST: ET 

REMARKS 

ar = 160 cp l  

Hnu- 0 p p  
a = O  c p  sr = 160 c p  

D R I L L I N G  METHCOS: CABLE-TOOL - 
D 
E 
P 
T 
H 

- 

46.5 - 

50.0 

51.5 

55.0 

L E E  S P  

O E  
N 

01/09/89 :: 1 ti 

VERY DENSE, BROWN (10 YR 4/31, POORLY GRADED SAND, DRY. SP 

5 

I VERY DENSE,LIGHT BROWN (IO YR 4/21 POORLY GRADED SAND, DRY.- 1sP 

I I 

VERY DENSE, BROWN, (10 YR C/3), POORLY GRADED SAND, MOIST. SP 

56.5 - 

60.0 

NOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. 

- 



D 

D 

GROUND ELEVATIOU: 588.3 

ENGINEER/GEOLOCIST: ET 

a T - n 4 Q Q  
FERNALD RI/FS V I W A L  CLASSlF lCATlOW OF S O I L S  

PROJECT NUMBER: 602 3.2 PROJECT NAME: FMPC R I / F S  

BORING NUMBER: 4013 I COORDINATES: NORTH 481.659.30 EAST 1,382.016.821 DATE: 01/06/89 

M: D e p t h  N/A D e t e J T i m t  NJA DATE STARTED: 01/06/89 

D e p t h  N/A D e t e / T i m e  N/A DATE W L E T E D :  01/06/89 

D R I L L I N G  METHOOS: CABLE-TOOL - 

E 

PACE 5 OF 15 

10667 
01 /10/89  

1020 
61.5 

VERY DENSE BROWN (10 YR 4/2), GRAVELLY SAND, POORLY GRADED, 
S O ~ E  GRAVEL c.25 IN - .5 IN), MOIST. 

65.1 

S 
U Y  
S M  
C B  
s o  

L 

SP 

0 1 / 1 0 / 8 5  

71.5 

75.0 

VERY DENSE LIGHT BROWN-GRAY, (10 YR 4 / 2 ) ,  POORLY GRADED SAND, 
MEDIUM TO )IN€, MOIST. 

8 
L S  
O A  
Y M  
S P  

L 
O E  
N - 
50 

SP 
- 

50 

VERY DENSE DARK GRAYISH BROWN, (IO YR 4/21, POORLY GRADED 
SAND, HOlSf .  

- 
44 
4 2  
36 

SP 

NOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. 

PPI a = 0-5 c p  
ar = 150 c p  

Hnu= 0 

I = 0-5 
Br = 120 



B 

D 

PROJECT YLIWBER: 602 3.2 
BORIWG YUMBER: 4013 

CROUUD ELEVATIOU: 588.3 

EYGIUEER/GEDLOCIST: ET 

h C U A  

PROJECT NAME: F#PC R I / F S  z-(r31 
COORDINATES: WORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/69 

CUL: Depth Y/A D a t e / l i m e  W/A DATE STARTED: 01/06/69 

D e p t h  W/A D a t e / T i m e  Y/A DATE CCUPLETED: 01/06/69 

E 
P 
T 
H 

DRILLIWG METHWS: CABLE-TOOL - 

76.5 - 

8O.C - 

81.5 

PAGE 6 OF 15 

8S.C 

S 
U Y  
S M  
C B  
s o  

L 

SP 

su 

SP 

86.5 

T 
S 
F 

Y/A 

W/A 

W/A 

90.0 

10671 
01/10/89 

1620 

P T H  
L E E  

O E  

50 

10670 21 
01/10/89 32 

1 5 5 6  I so 

10672 
01/11/89 

0930 

46 
SO 

VERY DEUSE, DARK BROWN, (10 YR 3/3), POORLY GRADED SAND, WET. 

VERY DENSE, DARK BROWN, (10 YR 4/2) WELL GRADED, GRAVELLY 
SAND, SOnE GRAVEL .25 - .S IN, WET. 

VERY DENSE DARK BROWN (10 YR 4/31, POORLY GRADED SAND, TRACE 
OF FINE GRAVEL .2s IN, WET. 

I 
r = 160 CV 

- 
UOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. 



FERNALD R I / F S  VISUAL CLASSIFICATION OF S O I L S  

PROJECT YWBER: 602 3.2 
BORING W B E R :  4013 

GROUND ELEVATION: 588.3 

ENGlNEEP/GEOLOGlST: ET 

- ~~ 

PROJECT NAME: F W C  RI/FS 
COORDINATES: WORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/89 

GUL: D e p t h  W/A D a t e / T i m e  N/A DATE STARTED: 01/06/89 

2731 

Depth W/A D a t e / T i m e  N/A DATE COMPLETED: 01/06/69 
I I . .  

DRILLING METHODS: CABLE-TOOL PAGE 7 

I 

10673 
01/11/89 
1030 

91.5 

95.0 

10674 
01/17/89 
1045 

96.5 

100.0 

10675 
01/17/89 

1340 
101.5 

105.0 

NOTES: 

r 

VERY DENSE, DARK GRAYISH BROUN (10 YR 4/21, POORLY GRADED 
SAND, TRACE OF F I N E  GRAVEL (.25 IN),  WET. 28 

27 12 
25 

VERY DENSE DARK BROUN (10 YR 4/31 POORLY GRADED SAND, TRACE 
OF GRAVEL 05.5 FT. ( . 2 5  - 1.0 IN) WET. 50 

50 8 

MEDIUM DENSE DRK GRAYISH BROWN (10 YR 3/2) WELL GRADED SAND, 
2 TRACE OF CRAGEL C.25 IN - .S  IN^ WET. 
5 7 
9 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
SP 

- 
SP 

sw 

OF 15 

N/A 

REMARKS 

a 0-5 c p  
Br = 100 cp: 

z = 0-5 c p  
Br = 90 c p  

I = 0-5 c p  
b r  = 100 c p  



FERWALD R I /FS VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT M B E R :  602 3.2 
BORING N W E R :  4013 

GROUND ELEVATION: 588.3 

EWCIWEER/GEOLOCIST: ET 

B 

PROJECT NAME: FWC R I / F S  

COORDINATES: NORTH 681,659.30 EAST 1,382,016.82 DATE: 01/06/8t 

CWL: D e p t h  N/A D e t e / T i m e  Y/A DATE STARTED: 01/06/69 

D e p t h  W/A D a t e / T i m  Y/A DATE COWPLETED: 01/06/69 

D R I L L  lNC HETHOOS: CABLE - TOOL 

B 
1 s  
O A  
V M  
S P  

I. 
O E  
W 

22 
5 0  

PAGE 8 

110.0 I - I  

10678 
01/18/89 
1118 

116.5 

111.5 

21 
27 
5 0  

120.0 I I  

R 
E I  
C N  
o c  
V H  
€ E  
R S  
Y 

VERY DENSE DARK BROWN (10 YR 3/3), POORLY GRADE0 SAND, TRACE 
OF COARSE SAND AT l0S .s  FT. WET. 

7 

1 

VERY DENSE DARK BROWN, (10 YR 3/3), POORLY GRADED SAND, TRACE 
OF G R A M L  AT 115.5 FT., UET. . 

10 

NOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. 

- 
S 

U Y  
S M  
C B  
s o  

L 

SP 

- 
SP 

- 

- 
SP 

- 
T 
S 
F 

OF 15 

REMARKS 

I = 0-5 c p  ,r = 100 c p  

I = 0-5 c p  ir = 120 cpl 

I = 0-5 c p  ir = 100-120~p  



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 4013 

GROUND ELEVATION: 588.3 

ENGINEER/CEOLOCIST: ET 

VISUAL CLASSIFICATIOW OF SOILS 

PROJECT NAME: FWPC R I / F S  

WL: D e p t h  N/A D 8 t d T i m  N/A DATE STARTED: 01/06/89 

Depth N/A D e t e / T i m  Y/A DATE CCUPLETED: 01/06/89 

D R I L L I N G  WETHOOS: CABLE-TOQL I PAGE 9 

10679 
01/ 18/89 

1400 
21.5 

J- 

10681 
01/ 18/89 

1620 
131 -5  

28 
29 
22 
- 

- 
50 

- 

7 
11 
11 

I 

R l  

VERY DENSE, DARK BROWN, (10 YR 3/31, UELL GRADED GRAVEL, SOME 
SAND COARSE TO MEDIUM, WET. 

10 

VERY DENSE, DARK GRAYISH B R O W ,  (10 YR 4/21, GRAVELLY SAND, 
WELL GRADED, VET. 

3 I 

~ 

MEDIUM DENSE, DARK BRWN ( i o  YR 3/31, POORLY GRADED SAND, 
TRACE OF GRAVEL (.25 - .!dl I N ) ,  WET. 

8 

NOTES: 
COLOR DESCRIBED BY WNSELL.COLOR CHART AND SAMPLING F O L L M D  ASTM STD. PENE. TEST. 

S 
U Y  
S M  
C B  
S O  

1 

- 
GW 

- 

sv 

1 
S 
F 

- 
N/A 

OF 15 

REMARKS 

I = 0-5 cpr ir = 1 0 0 - i i o ~ p r  

r = 0-5 cpr 
ir = 100 cpr 



FERNALD R I /Ff VISUAL CLASSlF lCATION OF SOILS 
- . m e n  

PROJECT IRMBER: 602 3.2 I PROJECT NAME: fWPC R I / f S  d C : U $ r J L  
BORING LIUWBER: 4013 

CRWND ELEVATION: 588.3 

ENGINEER/GEOLOCIST: ET 

~ ~~~ 

COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/89 
WL: D e p t h  N/A D a t d l i m e  N/A DATE STARTED: 01/06/89 

D e p t h  N/A D a t d l f m e  N/A DATE MWPLETED: 01/06/69 

D R I L L  I NG METHODS: CABLE -TOOL I PAGE 10 

10684 
01/23/89 
1107 

36.5 - 

40.0 - 

41.5 - 

4s .a 

45 
47 
50 

46.5 

50.0 

NOTE 
COLO 

1415 

V H  

R S  

VERY DENSE 
GRADED, WEf. 

DARK GRAY BRWN (10 YR 4/21 GRAVELLY SAND, WELL 

10 

V E R I  DENSE, DARK GRAY BROWN (10 YR 4/1) POORLY SORTED SAND, 
TRACE GRAVEL, WET. c 

I 
VERY DENSE GRAYISH BRWN (10 YR 4/2) POORLY GRADED SANDY 
GRAVEL C.23 I N  - .5 IN),  4ET.  

12 

DESCRIBED BY HUNSELL COLOR CHART AND SAMPLlHG FOLLOUED ASTW STD. PENE. TEST. 

- 
S 

U Y  
S W  
C B  
S O  

L 

- 
sv 

- 

SP 

1 
S 
F 

- 
N/A 

- 

O f  15 

R E M R K S  

1 0-5 cpn ar = 280 cpn 

1 = 0-5 cpn Br= 180 cpn 

I = 0-5 cpn Br = 120-140~pn 



B 

B 

E 
P 
T 
H 

- 
A D 1  L S  
M A 1  O A  
P T W  Y H  
L E E  S P  
E 1 

O E  
N 

V I W L  C L A S S l F l C A T I O N  OF SOILS 
1 *DnJECT NAME: F W C  RI/FS 1 

E l  
C N  
o c  
V H  
E E  
R S  
Y 

VERY DENSE GRAYISH BROUN, (10 YR 4/21 WELL GRADED SANDY 
GRAVEL, Et. 

4 

I 

DENSE, GRAYISH BROWW, (10 YR 3/21 WELL GRADED GRAVELLY SAND 
C.25 - .SO I N )  GRAVEL, WET. 

12 

MEDIUM DENSE DARK BROWN (10 YR 3/31 POORLY GRADED SAND, 
TRACE OF C R A ~ E L  (,25 - .30 IN), WET. 

a 

I 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
w 

- 

SV 

w 

1 
S 
F 

- 
W/A 

OF 15 

R E M R K S  

I = 0-5 cp ir = 90-100 CP 

= 0-5 cp r = 90-100 cp 

= 0-5 cpl 
r = 100 cpl 
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PROJECT NUMBER: 602 3.2 
BORING NUMBER: 4013 

FERNALD R I / F E  VISUAL C L A S S I F I C A T I O N  OF SOILS 

PROJECT NAME: W P C  R I / F S  

COORDINATES: NORTH 481,659.50 EAST 1,302,016.821 DATE: 01/06/89 

CRWND ELEVATION: 588.3 

ENGINEER/GEOLOGIST: ET 

CVL: D e p t h  N/A D e t e / T i m e  I / A  DATE STARTED: 01/06/89 

D e p t h  N/A D e t e / T i m  N/A DATE COMPLETED: 01/06/89 

7jr+ H L E E  

D R I L L I N G  METHOOS: C A B L E - T W L  

10688 
01/24/89 
0933 

166.5 

PAGE 12 OF 15 

10689 
01/24/89 

1013 
171.5 

DENSE, DARK BROVW (10 YR 3/51 POORLY GRADE0 SAND, TRACE OF 
GRAVEL (.25 - .50 I N )  AT 166.5, WET. 

1 

SP 

175.01 

10690 
01/24/09 

1441 
176.5 

- 
B 
L S  
O A  
w n  
S P  

L 
O E  
N 

17 
23 
23 

- 
5 
7 
12 
- 

19 
29 
27 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

8 

S 
U Y  
S W  
C B  
s o  

1 

MEDIUM DENSE, B R W N  (10 YR 4/31, POORLY GRADED SAND, TRACE OF SP 
FINE GRAVEL (.25 - .SO l N ) ,  WET. 

'VERY DENSE, DARK BROWN, (10 Y R  3/3) POORLY GRADED SAND, MEDIUM SP 
TO COARSE, WET. 

T 
S 
F 

- 
N/A 

N/A 

REMARKS 

I = 0-5 cpn tr = 100 cpn 

I 0-5 cpn 3r = 90-100 cpn 

2 = 0-5 c p  
BK' = 90-100 c p  

NOTES: 
COLOR DESCRIBED BY HUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STO. PENE. TEST. 

r 552 



PROJECT MWBER: 602 3.2 

BORING NUMBER: 4013 

PROJECT NAME: FHPC R I / F S  c 0 8 1  
COORDINATES: WORTH 481.659.30 EAST i.m.oi6.821 DATE: 01/06/89 

GROUND ELEVATION: 588.5 

ENGINEER/GEOLOCIST: ET 

OF 15 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 01/06/a9 

D e p t h  N/A D a t e / T i m c  N/A DATE COMPLETED: 01/06/89 

O E  

VERY DENSE, BROUN (10 YR 4 / 3 1  POORLY GRADED F I N E  SAND, WET. 

- 
R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y - 
8 

- 

- 

8 

- 

- 

8 

- 

- 

SP 

S 
U Y  

C B  
s o  

L 

s n  

VERY DENSE, GRAYISH BROWN (IO YR 412) POORLY GRADED SAND, 
TRACE OF GRAVEL AT 186.5 C . 7 5  - 1.0 I N ) ,  VET. 

SP 

HEDIUn DENSE BROWN (10 YR 4/31 POORLY GRADED SAND, TRACE OF 
FINE GRAVEL c.25 1N$, VET. 

SP 

NOTES: 
COLOR DESCRIBED BY WNSELL COLOR CHART AND SAMPLING FOLLOWED ASTH STD. PENE. TEST. 

- 
1 
S 
F 

- 
N/A 

N/A 

- 
N/A 

~ 

REMARKS 

I = 0-5 c p  ir = 100 cpl 

I = 0-5 c p  r = 100 c p  

I = 0-5 cpl ir = 100 cpl 

553 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: 4015 

PROJECT NAME: FRPC R I / F S  G 8 9 J l  
COORDINATES: NORTH 481.659.30 EAST 1.382.016.82l DATE: 01/06/89 

OF , 15  

MOUND ELEVATION: 588.3 

ENGINEER/CEOLOGIST: E T  

10694 

1307 
o i / 2 5 / a 9  

196.5 

CVC: Depth N/A Date/Time N/A DATE STARTED: 01/06/89 

Depth N/A Date/Tim Y/A DATE C W L E T E D :  01/06/89 

206.5 

D R I L L I N G  METHQ)S: CABLE-TOQL 

10696 

1623 
01/2s/as 

PAGE 16 

210.0 

8 
17 

MEDlLDl DENSE, BRWN, (10 YR 4/31 POORLY GRADED SAND, E T .  

8' 8 1 1 0 1  

V E R I  DENSE, BROW, (10 YR 4 / 3 ) ,  POORLY GRADED SAND, MEDIUM 
GRAINED, E T .  

12 

17 
25 
32 

4 6 1  I 

VERY DENSE BROW (10 YR 4 / 3 )  POORLY GRADED SANDY GRAVEL, 
C.25 - .SO1lN),  dl. 

6 

NOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
SP 

- 

SP 

GP 

- 

N/A 

REHARKS 

I = 0-5 cp  r = 100 cp 

I = 0-5 cp r = 90 cp 

I = 0-5 cp r = 90 cp 



PROJECT NLIC(BER: 602 3.2 
BORlYG NUMBER: 4013 

CROUWO ELEVATIOW: 588.3 
ENGIYEER/GEOLOCIST: ET 

PROJECT NAME: FHPC R I / F S  G U S V  
COORDINATES: NORTH 681,659.30 EAST 1,582,016.82 DATE: 01/06/89 

CUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 01/06/89 

D e p t h  N/A D e t e / T i m e  N/A DATE CWPLETED: 01/06/89 

215.0 I I  

DRILLING HETHOOS: CABLE-TOOL PAGE I S  DF 15 
R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

VERY DENSE, L IGHT BROWN (10 YR 4/4) POORLY GRADED SAND, YET. 

D S  
E A D 1  
P M A 1  
T P T H  
H L E E  

E 

10697 
01/26/89 
1000 

211.5 

VERY DENSE, BROUN, (10 YR 6/31 POORLY GRADED SAND, V E T .  

B 
L S  
O A  
U M  
S P  

L 
O E  
Y 

12 
23 
33 

l5 I 
10698 
01/31/89 
1000 

216.5 

220.0 

10699 
01 /31/89 
1115 

221 .5 

I 

VERY DENSE, BRCUN, (10 YR 4 / 3 1 ,  WELL GRADED GRAVEL, SOME SAND, 
YET. 

12 
27 
50 

50 2 I  

- 
S 

U Y  
S H  
C B  
s o  

L 

SP 

GU 

8r = 100 

a = 0-5 c p l  I ar 
= 100 cpr 

BOTTOH OF BORING 222.5 

NOTES: 
C O L a  DESCRIBED BY HUNSELL COLOR CHART AND SAMPLLNG FOCLOUED ASTM STD. PENE. TEST. 
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0,  

FERNALD 
' _RI/FS 

PIEZOMETER INSTALLATION SHEET 
ROJECT NAME F W & D  $2 / /FS FIELD ENGJGEO. 

PROJECT NO. 2 77)s~ 3--2. CHECKED BY 
BORING NO. 
PIEZOMETER NO. 40/3 OATE OF INSTALLATION 1-6-89 3 2-7-y / 

4&/3 

(b 

BOREHOLE DRILLING 

DRILLING METHOD TboL 
DRILLING FLUID ( S )  USED: 

FLUID w p m  FR@M 0.0 rnb TO zz2.s FF; 

FLUID - FROM - 
PIEZOMETER DESCRIPTION 

M a d /  T W Z I A J ~  UJ E L  

DIAMETER OF PERFORATED SECTION % o , ~  30 

AVERAGE SIZE OF PERFCRATIONS 0-01 /A/.  I TOTAL PERFORATED AREA 

TYPE OF BIT - NAN(NLFb 
CASING SIZE (SI USED: 

RISER PIPE MATERIAL Srj/n//n< 5 rFF/ 

RISER PIPE DIAMETERS: 

0.0. L/ % m/.- I. D. 4 6  ;n/. 

LENGTH OF PIPE SECTIONS 2 FT. /OFT. //-5sc;d: 
ltS;(rt-p 

JOINING METHOD 'SLUE 03 ' N P E  TkfLQ%oi% 

FLALtt TOlA-. 

OTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH ~ F T .  I OTHER PROTECTION 21- ?m z7/ &'F P/PF 
PROTECTIVE PIPE 0.0. /0*7S /AI. 

ITEM 

:TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (FTI 

2.0 

0.0 
2 b 5  

I 

TOP ~ C O , O  BOTTOM P ~ o . ~  

% h' 

I E L E  VAT I ON 
0 

I 

TC? BOTTOM 
4 

,TOP BOT TOM 

TOP BOTTOM 

TOP I8OTTOM I 

558 
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D 

B 

VISUAL CLASSIFICATION OF SOILS 

I =  ' I ?  i 

t - i  

I" "'1 i"l 
cst. . 

OESCRIPTION 

S S C  

OF 15 

30 a4 

A E M A A U S  

563 



FERNALD 
RVFS 2731 

VISUAL CLASSIFICATION OF SOILS 
- .--_ _...----- 

R E M A R K S  



FERNALD 
RI/FS 

D. 



FERNAED 
RI/FS 

I 

L 
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RVFS 
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273311 

I PACE OF I <  
- 

DESCRIPTION 
P > 
Y) 

(I) u 
Y) a - 

I I J  

R E M A R K S  
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B 

FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 

2731 

TMC 3.2 FMPC R I k 5  PROJECT NUMBER: PROJECTNAME: 

BORING NUMBER: 40134 COORDINATES: OAT€: I -/ 7-88 
ELEVATION: 5H.3 ,=r GWL: OOpdl oatrmm. DATE STARTED: //-,d+f 
ENGINEER/GEOLOGIST:,Z I 

R E M A R K S  

568 



FERNALD 
RVFS 2731 

VISUAL CLASSIFICATION OF SOILS 

PROJECTNAME: ,+,p c & / F S  
PROJECTNUMBER: kc;, ~5~ 3 

. DATE. //-@ 88 

ORlLL lNGMI  HOOS: p m  . -  

BORING NUMBER: 4c/,c/ COORDINATES: 

ELEVATION: 5 g g .  3 GWL: Depth Date lTmr  DATE STARTED: / / - / L / - G ~  
2 

ENGINEEI?IGEOLOGIST.F T~ Depth Date/Timr DATE COMPLETED: 

OF PAGE / I  

/IO V5 

094 ( 

OESCRIPTION 
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0 

IFERNALD 
RVFS 

I 

2731 
VISUAL CLASSIFICATION OF SOILS 

7 w  w BORING NUMB€ 

ELEVATION: 598.3 I CWI . ne-.& 
I N G  IN E E R/G E OLOG IST: E 

_ -  
LLJnl& Depth 

z 

LE T/r, c 

DESCRIPTION 

tPACE OF 



e 

FERNALD 
RI/FS 27338 

VISUAL CLASSIFICATION OF SOILS 

DESCR IPt lON 

Vr3 

R E M A R K S  
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2731 VISUAL CLASSIFICATION OF SOILS 
ROJECT NUMBER: &OA 3 .Z- PROJECTNAME: FM,Dd &/Iy< 

IOAING NUMBER: q@bL/ COORDINATES: DATE: //-2O-a< 
LEVATION: m , s  e GWL: Depth Oatrrrimr DATE STAATEO: //-/+!+y 
N G I N € E R / G E O L M ; I S T : ~ ~ ~ ~  Q,,J& Depth Datr/limr OAT€ COMPLETED: 

IAILLING ME' 

OESCRlPTlON 

- -  

R E M A R K S  



FERNALD 
RVFS 273% 

VISUAL CLASSIFICATION OF SOILS 
-PROJECT NUMBER: 602 3.2 PROJECT NAME: Fmpc &/ts 

ELEVATION: rm. 3 GWL: Depth Date/Time DATE STARTEO: /9- 88 
EN G IN E E R f G E 0 LOG IS T. K &Goa,  ,J 

t BORING NUMBER: r / o w  COORDINATES: DATE- //-z/- Bb 
Depth Date/Tirnr DATE COMPLETED: /I/>( /w 

7DdL PAGE /r OF 1s; 
> 

O U  

3 t ; %  R E M A R K S  
i5- 
a z =  ‘ 5  

k - w  = O@/n 

n= V O - ~ O C P ~  - 
/c/A 4 = g  

- 

- 
- 

- _  - - 
- 
- 

DESCRIPTION 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 4064 

GROUND ELEVATION: 588.3 

~ ~~ 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,730.23 EAST 1,382,193.62 DATE: 11/17/88 

GUL: D e p t h  N/A D a t e / T i m  N/A I DATE STARTED: 11/17/88 

ENGINEER/GEOLOGIST: E. TROLLINGER 

D 
E 
P 
T 
H 

- 

145.C - 

146.5 - 

i5o.a 

~ ~~ 

D e p t h  N/A D a t e / T i m  N/A DATE COMPLETED: 11/22/88 

IIIIN~B~ 08912 7 

1655 

D R I L L I N G  METHODS: CABLE-TOOL OF PAGE 1 

NOTES: 
SAUPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I O E N T I F I E D  USING HUNSELL COLOR CHART. 

R 
E 1  
C Y  
o c  
V H  
E E  
R S  
Y 

14 

I 

S 
U Y  T 
S M  S REMARKS 
C B  F 
s o  

L 

STIFF, O L I V E  GRAY, (5 Y 3.1) S I L T Y  CLAY WTRACE V.F. SAND CL 1.45 
HOIST, ROOTLETS. - Hnu= 0 m a = o  C P  ar = 100 CP 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 4064 

GROUND ELEVATION: 588.3  

ENGINEER/GEOLOCIST: E. TROLLINGER 

& PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,730.23 EAST 1,382,193.62 DATE: 11/17/88 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 11/17/88 

D e p t h  N/A D a t e / T i m e  N/A DATE CCMPLETED: 11/22/88 
D R I L L I N G  METHODS: CABLE-TOOL 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

PAGE 2 OF 

S 
U Y  
S M  
C B  
s o  

L 

. 

18 

VERY STIFF, O L I V E  GREY ( 5  Y 3.1) S I L T Y  CLAY U/ TRACE TO SCME CL 
V.F. SAND, MOIST, ROOTLETS. 

08914 
11/18/88 

1 1 1 5  
156.5 

160.0 

08915 
11/18/88 

1 3 4 5  
161.5 

14 
21 
29 

22 
1 5  
11 

2.2 
Hnu= 0 PP 
a = O  C P  
6r = 100 c p  

' 

10 

1.45 
Hnu= 0 PPI 
6r = 40-80 cpl 

STIFF, O L I V E  GREY (5 Y 3.2) S I L T Y  CLAY U/ TRACE TO SOnE V.F. CL 
SAND, MOIST SOnE UHITE SHELL FRAGMENTS. 

Hnu= 0 

6r = 40-80 c p  

MED. DENSE LOOSE, GRAY (10 YR 4/1) GRAVEL U/ TRACE COARSE 
SAND, VET, ANGULAR TO SUB-ANGULAR, 1 / 4  TO 1" DIAM- .  

6 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING MUNSELL COLOR CHART. 

GP 



D 

B 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 4064 

_ -  
PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 4ao,no.23 EAST 1,382,193.621 DATE: 11/17/88 1 
~~ 

GROUND ELEVATIOW: 588.3 1 GWL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 71/17/881 

I ENGINEER/GEOLOGIST: E. TROLLINGER D e p t h  N/A D a t e / T i m e  N/A 

DRILLING METHODS: CABLE-TOOL 

DATE COnPLETED: 11/22/88 

PAGE 3 OF 

P T M  
L E E  

B 
L S 
0 A 
W M 
S P 

1 
0 E 
N 

166.5 - 

R 
E l  
C N  
O C  
V H  
E E  
R S  
Y 

170.01 

19 
20 
19 

08916 

1530 
1 i i i a i 8 t  

DENSE, GREY (10 YR 5/11 SILTY SAND SOME SILT, WET, WED. TO SP 
COARSE, SUB-RWNDED TO SUB-ANGULAR. 

14 

0891 7 
11/18/8t 
1600 

171.5 

a 
14 
20 

175.0 

DENSE, GREY (10 YR 5/11 SILTY SAND WET, HED TO COARSE, SP 
SUB-RWNDED TO SUB-ANGULAR. 

6 

08918 
1 i i i a i 8 t  
1715 

176.5 

I80.0 

VERY DENSE, GREY (10 YR 5/11 S I L T Y  SAND, WET, VERY FINE. SP 
50 

12 

I 

I 
NOTES: 
SAHPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 0 9.4 
4F, 0 s u y  PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  I 

GROUND ELEVATION: 588.3 

ENGINEER/GEOLOGIST: E. TROLLINGER 

BORING NUMBER: 4064 I COORDINATES: NORTH 480.TJ0.23 EAST 1,382.193.62) DATE: 11/17/88 I 
GUL: D e p t h  N/A D e t e / T i m e  N f A  DATE STARTED: 11/17/88 

D e p t h  N/A D e t e / T i m e  N/A DATE COHPLETED: 11/22/88 

D S  
E 
P 
T 
H 

81.5 

85.0 

86.5 

90.0 

91.5 

95.0 

D R I L L I N G  METHODS: CABLE-TOQL I PAGE 4 
B R 

A D T  L S  E 
M A 1  O A  C 
P T M  V M  0 
L E E  S P  V 
E L E  

O E  R 
N Y 

08919 8 

1045 13 
11/20/88 10 18 

08920 30 

1130 45 
11/20/88 42 12 

08921 7 

1430 22 
11/20/88 15 12 

E D  DENSE, GREY (10 YR 5/1) S I L T Y  SAND UET, V.F. TO COARSE 
GRAINED, SUB-ANGULAR TO SUB-RWNDED. 

S 
U Y  
S H  
C B  
s o  

1 

SP 

.. . .- ._ 

VERY DENSE, GREY (10 YR 5/11 S I L T Y  SAND, UET, V.F. - MED 
GRAINED, SUB-RWNDED. 

SP 

M N S E  GREY (10 YR 5/1) S I L T Y  SAND U/ FEU GRAVELS, UET, MED TO 
COARSE GRAINED, SUB-RWNDED TO SUB-ANGULAR. 

T 
S 
F 

SP 

N/A 

NOTES: 
SAMPLES COLLECTED AS PER ASTR STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING HUNSELL COLOR CHART. 

I REMARKS 

ar = 40-60 cpn 
H - o  7 

4 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  I 
BORING NUMBER: 4064 I COORDINATES: NORTH 480,730.23 EAST 1,382,193.62 DATE: 11/17/88 

I ENGINEER/GEOLOCIST: E. TROLLINGER D e p t h  N/A D e t e / T i m e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 

DATE COMPLETED: 11/22/88 

PAGE 5 - 
R 
E l  
C b  
O C  
v t  
E E  
R S  
Y - 

10 

- 

- 

15 

- 

- 

2 

- 

- 

D S  
E A D 1  
P H A 1  
T P T M  
H L E E  

E 

- N  

08922 
11/20/88 
1530 

196.5 

200.0 

08923 
11/20/88 
1700 

201.5 

205.0 

08924 
11/21/88 
1115 

206.5 

210.0 

MED DENSE, GREY (10 YR 5/1) S I L T Y  SAND, VET, V.F. GRADING TO 
MED GRAINED AT 96.5'. 

B 
L S  
O A  
W M  
S P  

L 
O E  

6 
8 
12 

10 
13 
18 

5 
7 
1 5  

DENSE GREY (10 YR 5/11 S I L T Y  SAND, VET, VERY F I N E  U/ 
OCCAS~ONAL PEBBLES AT 201 FT. 

MED DENSE, GREY, (10 YR 5/1) GRAVELS U/ SGE S I L T Y  SAND 
1/4 TO 1" DIAM, SUB-ANGULAR TO SUB-RUJNDED, SAND V.F. T b  COARS 

WET, 

S 
U Y  
S M  
C B  
s o  

L 

su 

SP 

- 
T 
S 
F 

N/A 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

OF 

REMARKS 

H W  0 ppn 

Br = 40-60 cpn 

Hnu= 0 ml 
Br = 40-60 cpn A 
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D 

GROUND ELEVATION: 588.3 

ENGINEER/GEOLOGIST: E. TROLLINGER 

FERNALD R I / F S  VISUAL C L A S S I F I C A T I O N  OF S O I L S  

PROJECT NUMBER: 602 3.2 PROJECT NAME: FMPC R I / F S  

GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 11/17/88 
DATE COMPLETED: 11/22/88 D e p t h  N/A D a t e / T i m e  N/A 

~~ ~ 

BORING NUMBER: 4064 I COORDINATES: NORTH 480.730.23 EAST 1,382,193.621 DATE: 11/17/88 

~~ 

DRILLING.METHODS: CABLE-TOOL 1 PAGE 6 OF 

D S  
E A D 1  
P M A 1  
T P T H  
H L E E  

E 

08925 
11/21/88 
1445 

El 1.5 

215.0 -4- 
08926 

216.5 

08927 
11/21/88 

218.3 

- 
B 
L S  
O A  
W M  
S P  

L 
O E  
N 

1 1  
9 
10 

- 
1 5  

- 

- 
15 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

6 

8 

1.5 

MED DENSE, GREY (10 YR 5/11 GRAVEL W I T H  S I L T Y  SAND, WET, SAND 
V.F. TO COARSE, SUB-ROUNDED. 

VERY DENSE, GREY (10 YR 5/21 S I L T Y  SAND, WET, MED GRAINED 2" 
P I E C E  OF GRAVEL STUCK I N  TOE OF SAMPLER. 

HARD, GRAY, (2.5 Y N/S1 CLAYSTONE, DRY TO MOIST, HIGHLY 
WEATHERED, FRIABLE. 

- 
S 

U Y  
S M  
C B  
s o  

L 

REMARKS 

Hnu= 0 

Br = 40-80 cpr 

Hnu= 0 

~r = 40-60 cpr 

I B r  = 40-60 cpr 

BOTTOM OF BORING 218.3 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING W N S E L L  COLOR CHART. 



FERNALD 
R W S  27338 

PI €20 M E 4  ER INSTALLATION 0 PROJECT NAME h%k@~fi fn PC P//Fz FIELO ENG./GEO.,V OAT€ / / - , I J - . q  
PRCJECT NC. 602 3.2 CHECKEO BY OAT€ 
8ORlNG NO. L/Q 6cL 
PIEZOMETE3 NO. DATE CF INSTALLATION //-a- 9 8 

- ORlLLlNG METHOO CLQ~S ml, TYPE @FBIT 
DRILLING FLU10 (SI USED: CASING SIZE (SI USE0 : 

FLU10 F R@M TO SIZE ,/old FRCIM 0 TC 2RFc;- 
* FLUID FROM TO SIZE FROM TC 

BOREHOLE OR ILL1 NG 

TYPE n q , d L F . .  S i i L  
DIAMETER OF PERFORATEO SECTION 4 / u N  

PERFORATION TYPE: 

SLOTS a HOLES 0 SCREEN @ 
AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA %€T 

RISER PIPE MATERIAL 116 L W~~,F/LCSS 
RISER PIPE OIAMETERS: 

-1.0. 

fi OW 7d&A L) ED 

- 0.0. q/-GS 

LENGTH OF PtPE SECTIONS 

JOINING METHOO 
/n G c ;  

PIEZOMETER OESC R I PTlON 

i 

PROTECTIVE PIPE 0.0. 0. r c  
A 

ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 

 OREH HOLE FILL MATERIALS : 
GROUT/SLURRY 

8EN TON I T E 
SANO 

GRAVEL - 
PERFORATED SECTION 
PIEZOMETER TIP 

DISTANCE ABOVE/BELOW 
GROUNO SURFACE ( ~ y )  

ZZT 
0.0 

TOP 6OTTOM 

TO P BOTTOM 

I 
- -  I 

BOTTOM OF BOREHOLE I 21S.3h 

E L E VAT I 0 N 
(q 1 

596. 3 0  ii 

1 GWL 4FTER INSTALLATION I 
I _wAS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES c] NO 0 
-REMARK s 

A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E S O  
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UONITORING UELL INSTALLATION RECORO 
11/21/91 

PROJECT NAME: F e r n a l d  RI /FS F IELD ENG./GEO.: K. HEHLEIN DATE: 11/22/88 
PROJECT NO. : 602.3.2 CHECKED BY : WAH DATE: 01/06/89 
BORING NO. : 4064 N,E COORDINATES: 480730.23, 1382193.6 
WELL NUMBER: 4064 DATE OF INSTAL.: 11/22/88 

- a e o o  

FLUID: UATER FROM: 0.010: 218.31 
FLUID: N/A FROM: N/ATO: N/A 
NOTES/CNMENTS: 

h C U % D  : '( i A F e e t  ) 
* a ea amner 

:X'L&?T'i&R:R& : dw: 
CASING TYPE : UONITORING WELL 

CASING DIAM.: 4 In. I D  
CASING SIZECS)  USED: ( in  F e e t )  

S I Z E :  10 FROM: 0.0 TO: 2 1 8  
SIZE:  N/A FROM: N/A TO: N/A 

WELL DESCRIPTION 

TOTAL PERFORATED AREA: 10 F t .  2N0 P I P E  SECTION: N o t  N o t e d  
NOTES/COWMENTS: 3RD P I P E  SECTION: N o t  N o t e d  

PROTECTION SYSTEM 

* LOCKING COVER W I T H  PADLOCK 
' 

ITEM 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOn OF PROTECTIVE P I P E  

U t L L m l l t D  A m  
\S A SENSITIVITY TEST PERFOR 

210.0 
218.3  
71.8 

N/A 
370 
N/A 

27311 

REMARKS - -  COMMENT AREA 

REMARKS : ELEVATIONS ARE ESTIMATED 
COMMENTS : 



WELL 4067 



MEMORANDUM 2738 
To: File 
From: John Amarica 
Date: September 10, 990 
Subject: Data Validation of MW 4967 

It has come to the attention of the Data Validation Team that MW 4967 was once 
numbered MW 4067. The Data Validation Team was informed by Walter Weick that 
originally h4W 4067 collapsed on itself and was plugged, subsequent to which the well was 
renumbered MW 4967. As a result, the 
Data Validation team corrected the carbon copies of the Request For Analysis #20410 & 
#20411, corrected the carbon copies of Chain of Custody #20308 and #20309, and made a 
note for all applicable Field Activity Daily Logs to reflect this change in well number. 
For clarity, subsurface soil samples numbers 10420-10435 taken from this well originally 
assigned to M W  4067, are now reassigned to MW 4967. 

All docenta t ion  should reflect this change. 

The well has now been redrilled and assigned number MW 4067 again. No subsurface 
soil samples were taken during this redrilling, and all inquiries about subsurface soil 
samples from this well location should be directed to M W  4067. 

Concurrence by: Date: 4 / /  0 /YD 

JNto 

JAl127.TO2 



MONITORING WELL INSTALLATION RECORO 
11/21/91 

'ROJECT NAME: F e r n a l d  R I / F S  F IELD ENG./GEO.: n. SLUSARSKI DATE: 02/01/89 
'ROJECT NO. : 602.3.2 CHECKED BY : U. A. HERTEL DATE: 02/09/89 
K N I N G  NO. : 4067 N,E COORDINATES: 479772.61, 1382994.4 
E L L  NUMBER: 4067 DATE OF INSTAL.: 01/20/89 

FROM: N/ATO: N/A 

COREHOLE D R I L L I N G  

CASING D I M . :  4.0 In. I D  
CASING SIZE(S) USED: ( i n  F e e t )  

S IZE:  10 FROM: 0.0 TO: 100.0 
SIZE:  8.0 FROM: 0.0 TO: 220.0 

PERFORATION TYPE: S l o t s  
AVG. S I Z E  OF PERFORATIONS: .010 (In.) 
TOTAL PERFORATED AREA: 10. F t .  
NOTES/COMHENTS: 

I 
ROTECTION SYSTEM 

m ; + ; k i :  - S t a i n l e s s  S t e e l  

LENGTH OF 1ST P I P E  SECTION: 1.7 F t .  

CWMENTS 

O.D.: 4 3/8 In. I.D.: 4.0 In. 

2NO P I P E  SECTION: 2.0 F t .  
3RO P I P E  SECTION: 10.0 F t .  

RISER P R O T E C ~ V E P I ~ L E A C T H : R V - R O T E D )  
PROTECTIVE P I P E  O.D.: 10 3 In. 

LOCKING CAP AND LOCK 

5 9 5 . 0 9  
593.3 

[EMARKS - -  COMMENT AREA 

:MARKS : OPEN HOLE INTERVAL FROM 220.7  FT. TO 212.0 FT.WAS ALLOWED TO COLLAPSE 
ON ITSELF. 
THE PROTECTIVE CASING TO SERVE AS PACKING AN0 SEALING MATERIAL AT THE 
SURFACE. 

S I X  (6) BUCKETS OF BENTONITE PELLETS UERE POURED AROUND 

YVIENTS: 
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DESCRIPTION 
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2731 RVFS 
VISUAL CLASSIFICATION OF SOILS 

I 

JROJECT NUMBER: 6 02.3.  2 I PROJECT NAME: /cJ L/G 
30RINGNUMBER. 6 367 COORDINATES & p )  DATE Al /o~  2 r ,  13.87 

ENGINEER/GEOLOGIST Low // b , - ( [ g  Depth - Date/Time - DATE COMPLETED fa ,$ ~7 
I R I L L I N G  M E  

7 ELEVATION / t a ~  ' - 9 L 9 y  GWL: Depth - Date/Time - DATE STARTED ,, 20195 

R E M A R K S  t 
DESCRIPTION + Ir-tc 

10 

3.5 J8 

h.4 

I 1  

I Y  

2r 

23  
6 

3 
I O  

29 ] =  I I  - ti l w  = i) pf 

2 4  fg- 
3s 
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VISUAL CLASSIFICATION OF SOILS 0 

a 

iORING NUMBER: fir fl30L.7 COORDINATES: p 1 
DATE STARTED: ,zo 2 I;t, , ..7-- $7 

iLEVATION: p . ~ e  p ,  GWL: Depth - Date/Time - 
I 

I 

Depth Date/Time -- DATE COMPLETED: / j /h $7 
I ~ /  M e  , I  i N G I N E E R /G E 0 LOG IS T: ,& 

r 

ra- 
38 

GO 

DESCRIPTION 

c l  

I PAGE ? O F ' / d  

3.5 

402-11-86 
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FERNALD 
RIMS 

VISUAL CLASSIFICATION OF SOILS IEczbcni 1 1 
'ROJECT NUMBER: 9 0 2 . 3  2 PROJECT N A M E :  5 I3//3- 
SORING N U M B E R :  6 3 6  7 COORDINATES:  ,aec, p 1 ' DATE:  /d / & 7  
. L E V A T I O N :  GWL: Depth - Date/Time - 
i N G  IN E E R/GE OLOG IST: Depth - Date/Time - 

DATE S T A R T E D : ~  ~ / % 7  
AeA- P \  I 

/ 
DATE COMPLETED:  , / ~ 7  4 .  . 

DESCRIPTION 

, 

R E M A R K S  

589 
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IRILLING METHODS: 

I 
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j..’, J i q ,  : ,: b4ii..- ?. , , VISUAL CLASSIFICATION OF SOILS 

:LEVATION: 

iNGlNEEP Depth - Date/Time - DATE COMPLETED /a/ .  /37 
# 

0 

PAGE 7 OF / ; I  
zu 

c 

DESCRIPTION REMARKS 

3 7 0 7  

lroo 
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i 

I 
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BORING NUMBER: &a- 
ELEVATION: I GWL: Depth 77- 3 Date/Time && I DATE STARTED: //- 2 0 -6 7 - DATE COMPLETED. fa 6/g 7 Depth - Datenime 

PAGE x OF b 
> 

R E M A R K S  DESCRIPTION 

402- 1 1-88 
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RVFS 277 
VISUAL CLASSIFICATION OF SO 

'ROJECT NUMBER. b@2.3. PROJECT NAME. Fey,a Rl/ Fs 
30RING NUMBER: 63&5?.,?$ COORDINATES: 1 
ELEVATION: &.p1 GWL: Depth 77 .o ~ a t e / ~ i m e / ~ / ,  074/a 
iNGINEERIGEOLOGIST: Depth - Datenime -- 

I I 

[. ~j.11 I 

+@@ 1 

DE SCR IP 1 ION 

DATE: /2 - 5- 8 7 
DATE STARTED: , /a 2-7 
DATE COMPLETED: 

9 
~. 

GE OF /d 

R E M A R K S  
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VISUAL CLASSIFICATION OF SOILS 

I 

'ROJECT NUMBER. @a. 3. 2 PROJECT NAME F&m /A' 63 / y S  
3ORING NUMBER. b.3&7$$,, COORDINATES: 4Z-& /8, I 1 QAT€ L2/s/87-/2/d/g7 
:LEVATION: pRe p ,  I GWL: Depth 74.0 Date/Time /g/d DATE STARTED: /,/aa/a3 
iN G IN E E R /G E OLOC I S T Z k/  

- CLld - IRILLJNG ME 
1 

t3k- 
I36 

'38 
- 'T7 i 

1 

DE SC R I P 1 I ON 

j im 

3" 

DATE COMPLETED: )ay&& 7 
, 

PAGE / r> OF //- 

REMARKS 
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DESCRIPTION 
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E LEVATION : 54 3 

1 -  
C .  

-- 
i 0 T I S :  

DESCRIPTION 
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5 
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ENGINEERIGEOLOGIST: Jcc 
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OESCRIPTION 

r r l  
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402.1 9.80 



PROTECTIVE PIPE 0.0. to"4 '& 

TOP 462.0 
TOP - BOTTOM 3~ 1 - b 

BOTTOM - 

, -. . 
'FERNALD 

W 

27311 RVFS 
PIEZOMETER INSTALLATION SHEET 

PRCJECT NC. bo1 3.2 

PIEZOMETER NO. 4Cw 
BORlNrJ NO. 4od7 

TYPE @F BIT - -7 i 4AHMEQ DRILLING METHOD T ~ G L  

I DRILLING FLUID (SI USED: 

PIEZOMETER DESCRIPTION 

TYPE M00u\foZ14G Q E ~ L  

DIAMETER OF PERFORATED SECTION 4.at3 lb 

PERFORATION TYPE: qu 2.c I 'C 

SLOTS HOLES 0 SCREE- 

AVERAGE SIZE OF PERFCRATIONS .='= \ &  

TOTAL PERFORATED AREA ' G . 0  F T  

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( K  . )  

E L E VAT I ON 
0 

sq I -O 

543 .o 

ITEM 

TOP OF RISER PIPE 2 .o 

0.0 GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS 
GROUT / SLURRY <--+ 
BEN TON I TE 

SAND Ctc-G)  
GRAVEL N e . @  V l J  u:Cy.d 

PERFORATED SECTION 

2 .Y 

TCP 543.0 BOTTOM~b2 .6  .-- 

*TOP + BOTTOM - TOP BOTTOM 1 

TOP \ Y \ . G  BOTTOM 2 i 2 . a  
~ 

TOP - 1 BOTTOM - 
TOP 39 3 .o I BOTTOM 363.6 

PIEZOMETER TIP 
BOTTOM OF 9OREHOLE 

. 381.3 
210.7 

I GWL AFTER INSTALLATION 

YES 0 
YEqJ 

N O l x l  603 
NO 

S THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
S A SENSlTfVlTY TEST PERFORMEO ON THE PIEZOMETER7 
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APPENDIX E 
2731 

Laboratorv Analvtical Procedures . 

Groundwater samples, collected for the RCRA GMP, are currently analyzed by the National 
Environmental Testing (NET) Laboratory in Dayton, Ohio. NET currently operates many independent 
environmental divisions in the United States. NET offers analytical services for metals, extractable and 
organic compounds, and other conventional pollutants in support of various federal, state, and- local 
regulations and policies. The FEMP is in the process of obtaining the use of a CLP Mixed Waste 
Laboratory. 

The National Environmental Testing Laboratory Quality Assurance Program Plan is included as 
-Attachment 1 of this. document. All analytical protocols used at NET are documented in established 
analytical procedures that are taken from the following sources where applicable: Standard Methods for 
the Examination of Water and Wastewater, 16th ed., 1985; EPA 600; SW 846, 3d edition, Code of 
Federal Regulations; ASTM; Surface Mining Procedures, USGS. NET reports that their quality control 
program meets all the requirements of the current EPA procedures for potable water, wastewater, 
hazardous waste, and priority pollutant analysis. 

. . .  . .  - .  . .  . . .  ... . . . . .  - . . .  :..: ._ - - -. .- . . . . .  ... . . . . . . . . . . . . . . . .  ............. . . . . . . . . . . . .  . - .  . . - .. .. - 1;: .%. ..., 2::. I *  

-The. laborato'ry has'its'own- courier-service: "The courier. will sign off on the chain-of-custody forms for 

. . security- is maintained at all, hours by.a commercial system. , 

. The laboratory utilizes a. computerized sample log-in procedure to guarantee sample integrity. Chain-of- 
Custody. and Request .for Analysis are compared to confirm agreement. Individual seals are checked for 
security. ' Readings from the maximum/minimum thermometers' are recorded on the corresponding 
Request for Analysis documents. The lab maintains historical documentation of all testing activity 
including hard copy reports, magnetic disc, and tape archives. All GUMS data is archived on nine- 
track magnetic tape per USEPA protocol. 

each saniple. Sample coolers are stored in a large, walk-in refrigerator maintained at 4°C. Building 
- 

. . . . .  . .  . . . .  . - -  . . . . . . , . .  . . . . . .  ._ . . . . . . . .  - . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  

Overview of NET OA Protocols for Wet Chemistrv Analvses 

Instruments at NET are calibrated with three levels of QC standards that cover the linear working range 

standards meet the acceptance criteria, then samples are analyzed. After every five samples, a 
continuing calibration standard is run. If the samples have undergone a digestion prior to instrumental 
analysis, a digested standard is also analyzed after every five samples. If the standards fail to meet 
acceptance criteria, the samples must be repeated. Standards are analyzed after every five samples. 
Method blanks, spikes, and duplicates are run a minimum of one per twenty samples for routine 
parameters. 

-. of the parameter analysis.-=After-calibration; an accuracy check- standard .is analyzed. If all of these 
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APPENDIX E (Cont.) 24331 
Overview of NET OA Protocols for Metals Analyses 0 
Instruments at NET are calibrated over the linear working range of the parameter analysis with a 
minimum of three levels of standards. Three calibration check standards made from a separate stock 
solution are run as QA standards to verify calibration. A continuing calibration standard is run after 
every fifth analysis. If acceptance criteria are not met, the instrument is recalibrated and the affected 
samples are repeated. Reagent blanks, duplicate samples, and spiked samples are prepared and analyzed 
at a minimum of one per twenty samples. 

Overview of NET QA Protocols for Organic Analvses 

At NET, Organochlorine Pesticides, PCBs, and Herbicides are analyzed by gas chromatography (GC). 
The instruments are calibrated with five to six levels of standards prior to the start of sample analysis. 
The calibration is followed by the analysis of a GC standard. If the protocol acceptance criteria are met, 
sample analysis begins. After every ten samples a QC standard is analyzed, with recovery of true value 
to be +-20 %. One reagent blank is analyzed and one spiked sample is prepared for every ten samples. 
USEPA standards are analyzed as QA checks of the external standards. Aqueous samples are extracted 
within seven days of sampling. All analyses are performed within 28 days of extraction. 

Volatile organic compounds are analyzed by GC/mass spectroscopy (MS). The instruments are 
calibrated with five levels of calibration standards. The relative standard deviation (RSD) of the 
Response Factors (RF) over the range of the calibration cannot exceed 25%. Three internal standards 
are added to every sample, as well as three surrogate compounds whose percent recoveries are monitored 
for QC purposes. A method blank is run with each sample group. A spiked sample or a USEPA 
standard is analyzed after every ten samples. A Bromofluorobenzene (BFB) tune check is performed 
with each sample analysis. The instruments are auto-tuned if the tune check acceptance criteria are not 
met, and a calibration check standard is run to verify calibration. All samples are analyzed within 14 
days of sampling. 

0 

A reagent blank is extracted with each set of samples. One spiked sample or one USEPA standard is 
analyzed per ten samples. A calibration check standard is run per ten samples analyzed. A minimum of 
one DFTPP/BFB tune check is performed on each instrument per day. If the tune check criteria are not 
met, the instrument is auto-tuned and a calibration check standard is run to verify calibration. Aqueous 
samples are extracted within seven days of sampling. All analyses are performed within 28 days of 
extraction. 

The analytical method is chosen based on the level of contamination of the samples. All QA/QC criteria 
established for other GC and GUMS procedures are followed during the analysis of these samples. 
Aqueous samples are extracted within seven days of sampling. All analyses are performed within 28 
days of extraction. Volatile TOX analyses are performed within 14 days of sampling. 
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2. INTRODUCTION & SCOPE 

National Environmental I - * -  Tee ting ,"Inc ;- (NET) - currently-operateo- 
many independent environmental laboratory Division6 in the United 
States. Services consist primarily of multimedia analysis . for 
metals, extractable and volatile organic compounde, -and-  other 
conventional pollutants. These services are performed in support- 
of various federal, state and local regulations and policies. 

NET'S Quality Assurance Plan Is based on the belief that quality 
is the key to maintaining leadership in the environmental 
analytical industry. We are committed to providing our customers 
with consistently high quality services. The purpose of this 
document is to describe the essential elements of the Quality 
Assurance (QA) programs NET employs to ensure a national standard 
of quality at all of our laboratories. 

Specifically, these QA programs include: 
--. - ------ _- -  - - _ -  - c 

- -- -. - a Quality Assurance Plan (QAP) for each NET Division 
describing: its-capabilities, -quality assurance objectives 
and the,- systems- for -meeting those- objectives. In 
addition, Quality Assurance Project Plans (QAPP) may be 
developed for specific client or project needs; 

- _ _  - _  

- Standard Operating Procedures (SOPS) for instrumentatlon, 
field services , analytical services and applicable 
administrative systems; and, 

- a consistent national quality control program which 
includes analysis of blanks, spikes, duplicates, the use 
of calibration verification standards and participation 
in NET'S Interlaboratory Testing Program (ITP). 

In addition to these programs, NET provides the following 
resources to support our employees in their efforts to deliver 
quality services: 

I 

& -  

- a Divisional, Regional and Corporate QA management 
structure; 

- a laboratory information management system (LABSYS) ; 

- laboratory facilities and instrumentation; and, 

- development and implementation of ongoing training 
programs 

611 

. , ... 
.I ' ' .~ : L .  _. , , . ,  . .  

1 :-.& . .. . . . 
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3. QUAZITY ASSURANCB POLICY STATEMENT 

NET subscribes to the following policies as ita standard o f  
quality in its analytical program: 

- It is our policy to maintain a national QA Program throughout all 
NET laboratories, thereby providing our clients with consistent 
data of known high quality; 

- It is our policy to communicate the scope and content of our QA 
Program internally to our employees and to train each employee 
in the application of our Program; 

- It is our policy that no data will be reported to our clients 
that has not met our full QA requirements; 

- It is our policy to remove from commercial offering any analysis 
offered by a NET laboratory when that laboratory fails to 
demonstrate that it can consistently perform that analysis to 

-. NET'S- - high qua1,ity standard based upon. our - Interlaboratory 
_ -  --Testing-PrograrhS_ &nd; - - - -  - -  - - 

- _  - 

_ _  ~- - 1 t . i ~  our policy to resolve-to the client's full satisfaction any 
questions concerning the vzlldity or accuracy of analytical data 
reported by NET to the client. 

. 
. . .. . -  - . . . . . .. . -. .. . . .. _. . - . .  . . -  . .  
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4.  QUALITY ASSURANCE MANAGEMENT 

4.1 Introduction 

The success of this QA Plan requires the cooperative efforts and 
support of all personnel--Divisional, Regional and Corporate. 
The primary responsibility for data quality rests with the . 
analyst in performing frequent and regular quality control checks 
on the work he/she does. This program is designed to support and 
coordinate these efforts at the bench level. The organizational 
structure related to quality assurance nationally is shown on 
Figure 4.1 and specific responsibilities related to quality 
assurance are as follows. 

4.2 Assignment of ResPonslbillties 

4.2.1 The Analysts shall: 

- -Adhere to analytical and QC protocols prescribed by Regionally 
- 
- Correct- out of control analyses if possible; othemlse, seek 

- Suggest improvements in methodologies to Supervisors and 
These improvements, if approved, 

approved SOPs--ad QAPIQAPPS; 1- 
-- 

- -  - 
,- L - -  _ _  

& -  
_ _  - 

Review analytical QC data on a daily basis; 

the Supervisor's help Immediately; and, 

Quality Assurance personnel. 
will be incorporated into SOPs. 

4.2.2 The Supervisors shall: 

- Train new analysts in methodologies using Regionally approved 
_ _  _ _  SOPS ; 

- Ensure compliance with Regionally approved S O P s ,  and 
QAP/QAPPs, including quality control measures they prescribe; 

- Investigate and assist the analyst in correcting an out of 
control analysis and document the investigation to the 
Division Manager and the Division QA Coordinator; 

I 

- Review and evaluate data produced by analysts prior to 
reporting; and, 

- Communicate-. wi-th 
responsibilities. 

other---NET Supervisors with similar areas of 

,. , 1 .  

. .  . . .. . . .  . .  . 
. .  

. .  
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0.2.3 The Piviaion Quality Assurance Coordinator will: 

- Carry out the National and Regional QA Programs, including the 
development of SOPs and QAPIQAPPs; 

- Educate analysts in quality control measures for all analyses 
in coordination with' the analyst's Supervisor; 

- Make recommendations to Division Managers for corrective 
action and methodology improvement; 

- Evaluate quality control data and documentation throughout the 
laboratory; 

* 

- Conduct and assist in audits, internally and externally; 

- Work closely with the Division Manager and the Regional QA 

- .  Coordinate the Division's participation in the ITP and review 
.......... +nd ,: . . _ _ . ,  , , ~ u b ~ ~ ; ~ c o r r ~ c ~ t i ~ e .  -..- . - - _  .action . reports. . . . . . . .  to, the Division Manager; 

and.@' = ' - '  - .  z 

-. Serve '-a's- a repository for, all Division SOPS, QAP/QAPPS, 
proficiency. ev.aluation..results and certification and licensing 
documentation. 

Manager- . . _ _  to. resolve . . . .  . - .... quality relqted: issue-sf _ _ _ -  - . . , .  
_ .  . I .  .. . . .  _ _ _ _  . .  . "  i _  - . . . . . . . . . . . . .  1 . . - - . .  

. ._ _ . .  : . _ _ _ _ . ;  - - .  , I . ?  

. . . . . .  . .  . . .  . .  . ..... - . . .  . .  . .  - 
. .  

. - .  D 
4.2.4 The Division Manacrers shall: 

- In the absence of a Division QA Coordinator, assume all 
responsibilities of the Division QA Coordinator position; 

- Ensure that the operational requirements of this P l a n  and 
supporting programs are met; 

_ _  - Manage the on-going requirements of Quality Assurance and 
Quality Control activities through Supervisors and Division QA 
Coordinators; 

- Edit, approve and assure the Implementation of SOPs, QAPs and 
QAPPs; 

- Ensure that ITP samples are handled as directed and provide 
written notice to the Regional QA Manager and the Corporate QA 

- -- - Director-r1f-m analysis the Division normally performs cannot 
be conducted on a particular ITP sample; and, 

- Review and subat corrective action reports to the Regional QA 

I 

- Manager. 
6R4 
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4.2.5 The Reqional Quality Assurance Manager shall: B 

. .  . _. . 

. . ... . - 

- 

Manage Regional Quality Assurance Activities; 

Coordinate communications regarding any quality related Issue, 
including customer/regulatory audits, PES and certification 
activities within the Region between Divisions and the 
Corporate QA Director; 

Review and coordinate corrective action reporting from 
Divisions identified as having out of control analyses to the 
Regional General Manager and the Corporate QA Director; 

Ensure that a supply of performance evaluation samples (PES) 
for all parameters tested in the ITP is available. These PES 
are to be submitted to the appropriate Division Manager as a 
part of Level One corrective action (see Appendix B); 

Be the repository for all SOPs, QAPs, accreditations and 
certif ication- correspondence within the Region-; 

Conduc-t ..-systems - and=- performance audits as required by the 
Regional General Manager or national QA programs; 

Manage, direct the writing and editing of and approve Regional 
and Division SOPs, QAPs and QAPPs; and, 

Maintain a record of revision numbers and revision dates for 
the documents addressed in this Plan and control the 
distribution of these documents. 

- -  - _ -  - . _  - I -- 

.~ _ _  - - -  - _  - - 

- _  _ -  - 

4 . 2 . 6  The Regional President/General Manaqer shall: 

- Direct Regional Quality Assurance Programs; 
. .  - Ensure that sufficient personnel resources are available at 

the Regional and/or Division level to implement this plan. 
This includes making sure that the Regional Quality Assurance 
Manager has sufficient resources in t h e  and direction to 
effect continuing improvements in data quality and that 
appropriate staffing is available- to complete the writing and 
verification of SOPs and QAPs; 

- Require Divisions to comply with and provide input on SOPs and 
QAP/QAPPs used within ‘the Resfon: 

Prepare and ensure timely delivery of Regional Corporate 
Action Plans (RCAPs) as - a _ _  part of Level -- Two corrective action 
when required; anU, 

t .  . 
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4.2.7 The Director of Data Information Systems shall: 

- Assist the Divisions, Regions, and Corporate office in 
implementing specifics of this Plan when computer resources 
are employed as directed by the Vice President of Technical 
Services; and, 

- Coordinate the computer transfer of generic SOPs and QAP/QAPPs 
among the Divisions and Regions. He/She shall design and 
provide uniform directories , subdirectories and file 
nomenclature for these documents at every NET location. 

4.2.8 The Corporate Quality Assurance Director shall: 

- Manage the ITP; 

-- Make biannual---w-itten reports to the Corporate Officers, 
Regional General Managers and the Regional QA Managers 
regarding the implementation of this QA Program; 

- - _  --- _ -  

- Be the repository for all Division QAPs that conform to the 
requirements of this document; 

- Assist in writing and initiating NET Standard Operating 
Procedures (SOPs) and QA Plans ( Q A P s ) ;  

- Be the respository of all external performance evaluation (PE) 
results in which NET Divisions participate; 

- Perform pre-acquisition laboratory audits as directed by the 
Vice President of Business Development or routine audits as 
directed by the V i c e  President of Technical Services; and, 

_ _  - Monitor certification status and assist Regions and Divisions 
with certification activities. 

4.2.9 The Vice President of Technical Services shall: 

- Ensure that the specific requirements of this Plan are met as 
detailed in the Programs this Plan addresses; . 

- Designate tasks to the Quality Assurance Director to carry out 
specific Programs identified in this Plan; 

- Conduct systems and performance audits at h i s  or her 
discretion, or authorize the Corporate Quality Assurance 
Director to do so; 

- Determine the analytical scope of the Interlaboratory Testing 
Program (ITP) ; 

Ens 

. .. . .  
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- Reauthorize analyses to a Division's product line that have 
been removed by the Regional General Manager as outlined in 
Appendix 8 .  He or she shall have the authority to remove 
analyses that the Regional General Manager fails to remove as 
outlined in Appendix B; 

- Oversee and direct QA and QC issues related to data systems 
management, development and reporting; and, 

- Provide, upon request, technical support for identification 
and resolution of data quality related issues arising from 
this Plan. 

4.2.10 The President shall: 

- 

... .. - - .*'- -: - + . - - ... --.. . , _  ... >.... ~ _ = . _  ._ .... 

. - . . . . . . . . .  . .  ,. --- . . . . . .  ... - - . .  ...... ...... .. .. 

- . .  . .  
- .  

- - -. . _ _  --._ -_ - - - -  - .-- . ................ ... 
. .  . . . . . . .  ... 

I 
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4.3 Communications 

The NET Corporate office supports an "open door' communications 
policy: every NET employee has free access to the Corporate 
office. Additionally, this Plan supports using resources (people 
in particular) at all levels; appropriate, frequent, effective 
communication is encouraged throughout NET. In addition, 
specific documents relating to this Plan are available to all 
employees, including: 

- Quality Assurance Programs to address specific areas 
identified in this Plan. Programs exist for SOPS, QAPs, and 
the ITP and these have been incorporated into this Plan. 
Other Programs may be developed at the discretion of the Vice 
President of Technical Services. 

- Quality Assurance Policies to address specific quality related 
items outside the scope of'-existing Programs. 

- 
4.4 Proqram Assessment - -  

- - _  - I- _ .  

The B~annual Corporate Qh Report will address all elements of 
this Plan. The B h m u G  Corporate QA Report specifically will 
address : 

Status of or Changes to this QA Plan or  its Programs 
Status of QAPs and SOPS 
Measures-of Data Quality other than the ITP 
Significant QA Problems, Accomplishments and Recommendations 
Results of Systems Audits 
Status of QA Requirements for Contracts and Grants 
Summary of QA Training Programs and Their Effectiveness 
Status of Divisions' Certifications 
Data Quality as Measured through the ITP and other Measurement 
Systems , 

. -i , : 



FIGURE 4 . 1  

. Data Systems 
Director . 

Section No. 4 

Date: January 10, 1990 
Page 12 of 36 

b V i 8 i O A  NO. 0 

. -  . * .  . 
Division QA 

.. - Coordinators 
> 

. . . .  

. .- - 

NATIONAL EMn[ROHMENTAL TESTING, INC. 

Corporate 
Off ice 

Quality Assurance Organizational Structure 

_ .  

.. 

0 
. . -  .. L 



-1 

.- - . .. 

6. QUALITY ASSURANCE 

6.1 Quality Assurance Plans (QAP81 
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P W S  

the direction and assistance 
of the Regional Quality Assurance Manager and the Division's 
Quality Assurance Coordinator, develop at least one Quality 
Assurance Plan describing the standard level of service each 
Division provides; this document will be called the Quality 
Assurance Plan (QAP). These QA Plans will be maintained at the 
Regional and Corporate Offices on the Altos computers. The 
Division QAP will be the QA Manual for that Division. The NET 
guidance document for preparing QAPs is: 

Interim Guidelines and Specifications for Preparing Qu alitv 
Assurance Project Plans, (QAMS-005/80, 12/80), USEPA 

The QAP will be used as a systems audit tool, to generate project 
,specific Quality Assurance Project Plans (QApPs) for larger 
- customers;-.- to-.::garticipate successfully in multi-divisional and 
multi-regional contracts, as the basis for verifying contractual - specifications with customers, and for certification 
applications to state agencies. 

6; 2 Quality Assurance Project Plans (QAPPs) 

Several NET laboratories have specialized operations, including 
mobile laboratories, food testing, stack testing, and industrial 
hygiene monitoring. For each of these areas and for specific 
environmental projects, a single Quality Assurance Project Plan 
(QAPP) will be completed by each NET Division. Guidance 
documents for QAPPs include: 

Interim Guidelines and Specifications for Preparinq Quality 
Assurance Project Plans, (QAMS-O05/80, 12/80), USEPA 

, 
DER Guidelines for PreRarinq Quality Assurance Plans, State 
of Florida (DER QA-001/85) 

. .  . .  . , . ' >  . .  
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3 .  STANDARD OPERATING PROCEDURES 

Each Region or Division, with the assistance and direction of the 
Regional Quality Assurance .Manager, will develop SOPs .-- for- all 
analytical * actlvities in which the . laboratory participates. 
Whenever possible, SOPs must be based on federal, state, or local 
approved methods. SOPs will be used in training, in identifying 
and correcting problem analyses, in methodology improvement, and 
in procedural audits. 

The NET guidance document for preparing SOPs is the SOP Program 
contained in Appendix A. 

In addition to analytical SOPs, SOPs will be developed through 
the Regional and/or Corporate Offices for the following 
operations which have an impact on data quality: 

- Sample- Management - - Reagent/Standard Preparation - General L a b  Techniques - Equipment Calibration and Maintenance - QC Data - Corrective Action - Data Reduction and Validation - Reporting - Records Management - Waste Disposal - Health C Safety 
0 

Regions may incorporate SOPs into their QAPs or incorporate them 
by reference. 
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8. -RATORY TESTING PROGRAM 

The ob jec t ive  of the In t e r l abora to ry  Test ing Program ( I T P ) ,  In 
conjunction w i t h  other NET QA programs, is  t o  continuously 
monitor and improve NET d a t a  q u a l i t y .  The ITP  cons i s t s  of 
periodic double b l ind  performance eva lua t ion  samples which are 
analyzed by each NET Division. R e s u l t s  of these analyses are 
evaluated by an independent vendor. I n  addition, s t a t i s t i c a l  
eva lua t ion  of each NET Division i s  performed by the Corporate 
Q u a l i t y  Assurance Director t o  i d e n t i f y  p o t e n t i a l  problems a t  each 
Division. Resources throughout NET are devoted to  cor rec t ion  of 
problems so i den t i f i ed .  More de ta i l s  on the  I T P  a re  presented i n  
Appendix B. 

' I  -. . 

.-. ._ 
. . .  .... 

a- 

. . .  

a 

. . - -. - 
. . . . . . . . . . . .  - .  . 

, . ._ J , . & '  . - .. - . -  . .  ,.._. - - . .  
. .  - 

. . . . .  - - - . - . I  . . . .  . . .  

. .  . . .  . . . . . . . . . . . . .  ...... . . . . . . . . . .  . . . .  .. . . . . . . .  . . .  . . , . ;  . _ _ _  . . . . . . . . . . . . . .  . . .  . . *  
- .. - ~..: .--. - - - -. 
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- 9 .  DATAPROCESSING 

9 . 1  Collect ion 

NET'S LIMS (LABSYS) w i l l  be capable of accept ing d i r e c t  transfer 
of da ta  from computerized instrumentat ion systems. This 

. i n t e r f ace  w i l l  be programmed t o  check for approval of data.  

9 . 2  Validation 

Data v a l i d a t i o n  i s  defined as t h e  process whereby data  are 
accepted or rejected based on a s e t  of c r i te r ia .  This  aspect of 
Qua l i ty  Assurance involves e s t ab l i sh ing  specified c r i t e r i a  fo r  
data  va l ida t ion .  The QAP w i l l  i nd ica t e  the  spec i f i ed  cr i ter ia  
t h a t  w i l l  be used for da t a  va l ida t ion  and these w i l l  be contained 
. i n  t h e  appl icable  a n a l y t i c a l  SOPS as  w e l l .  

9.3' Storaqe . 

. .  - . . . ~ - .  A t : e u e r y " ~ t a g e . o f  data .processing in..wh ,m.ment co l lec t ion  
- -  6 . 3 -  of-.,:dataziszstored., Lprocedures :must be :e:s-tak&i-s.hed:to ensure da ta  

i n t e g r i t y '  and ,. secur.tty;; QAP/QAPPs .mu& indgcate.: how specif ic  

locat ion,  r e t e n t i o n .  t h e ,  and access. 

. -  . - -  . .  _ _  - - 
. . 

. . _- . - .  . _  
. . -  . . - - - - ! --- . _. - - : " .  . _. _ _  . . . . -  . .  - . . .  _ -  . . . .  - 

.. .. -. 
- . .  . . .  

. .__. 
.... . _ .  - types of d a t a  w i l l  be s tored  wi th  r e spec t  t o  media, conditions, 

QAP/QAPPs w i l l  describe procedures which w i l l  be used t o  ensure 
t h a t '  da ta  transfer Is error-free (or has  an admissible e r r o r  
r a t e ) ,  t h a t  no information i s  lo s t - - in  t h e  t r a n s f e r ,  and t ha t  the 

- -input is  completely recoverable from the output .  QAP/QAPPs w i l l  
ind ica te  a minimum number of d a t a  transfer s teps  I n  t h e  
processing of data. 

_ -  

9 .5  Reduction y- - - 

.. 
-. . .-. .- . . . .  .... - -.. _ _  . 

Data reduct ion inc ludes  a l l  processes which change e i t h e r  t h e  
form of expression or quant i ty  of data va lues  or  numbers of d a t a  
items. T h i s  category includes v a l i d a t i o n ,  ve r i f i ca t ion ,  
s t a t i s t i c a l  and mathematical analysis .  It is d i s t i n c t  from data 
t r a n s f e r  i n  t h a t  it involves reducing t h e  s i z e  or dimensionality 
of the  da ta  set .  

Validation of the data reduction process i tself  must be addressed 
(i.e. sof tware v a l i d a t i o n )  appropriate t o  the  l e v e l  of effort  
involved. - Common- t o - e a c h  type of processing i s  t h e  capabi l i ty  of 
a reviewer to  r e l i a b l y  check the  va l id i ty  of t h i s  conversion 
process a g a i n s t  some prescribed methodology which w i l l  be 

- contained i n  the  a n a l y t i c a l  SOP. 
. _. - . .  - 
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10. DATA QUALITY ASSESSMENT 

I t  i s  NET'S objective t o  consis tent ly  produce data of adequate 
accuracy, precision, completeness, representativeness, and 
comparability. 

10.1 Definitions 

Accuracy - The measure of the degree of agreement between and 
analyzed value and the t r u e  or accepted reference value. 
Accuracy i s  measured as a comparison between the analyzed value 
and the t r u e  value and is  usually expressed i n  terms of e r ro r ,  
bias, or percent recovery. 

- Precision - The estimate of v a r i a b i l i t y  of measurements. Common 
analytical terms used t o  describe precision include repeatabi l i ty  

- _ _ _ ^  - - which -is --associated-- w i t h =  a sing.le analyst ( w i t h i n  laboratory),  
and reproducibility,: which i s  associated with different analysts 
i n  different laboratories. Precision measures include standard 

- _  - -deviation, coef f-lclent- of var-iation, - or - relative percent 
dif ference. 

- _  - -  

Completeness - The measure of amount of v a l i d  data obtained from 
the analytical measurement system. Completeness i s  expressed as 
a percentage of the number of va l id  measurement that should have 
been or were planned t o  be col lected.  

Representativeness - The measure of how closely the measured 
results reflect  the ac tua l  concentration or  distribution of the 
chemical compounds i n  the sample. 

Comparability - The measure of how closely sample data generated 
by NET compares with sample data generated by another laboratory 
or laboratory group. 

Performance audits provide a systematic check of a laboratory's 
operations and measurement systems. For maximum usefulness, two 
types of performance evaluation (PE) samples are employed: a 
"single blind' and a "double blind".  

Ssngle  b l ind  - A sample which is known by a l l  concerned to  be a 
PE, b u t  the true values of t h e  analytes are unknown. The r e s u l t s  
of these samples are  u s e f u l  i n  determining technical systematic 
problems within the operating group. 

Double blind - A sample which appears t o  be a rout ine  c l i e n t  
sample; the ident i ty  and values are both unknown t o  the  
laboratory. Double blind samples are useful i n  ident i fying 
technical systematic problems 8 random analytical problems , and 
nontechnical systematic problems. 

- - _  
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10.2 General Requirements 

The following q u a l i t y  c o n t r o l  checks should precede sample 
analyses i n  t h e  order presented where appl icable .  Methodologies 
and specific mat r ices  may require a d d i t i o n a l  QC checks. A l l  QC 
checks performed, w i t h  specific Quan t i t a t ive  acceptance c r i t e r i a ,  
w i l l  appear i n  a n a l y t i c a l  SOPS and QAP/QAPPs. 

- Method blanks (contamination check):  1 per analy t ica l  batch or 
preparation process .  

- I n i t i a l  C a l i b r a t i o n  V e r i f i c a t i o n  Standard (independent 
reference requi red  every c a l i b r a t i o n ) :  

- Continuing Ca l ib ra t ion  V e r i f i c a t i o n  Standard (one of t h e  
standards used for t h e  c a l i b r a t i o n ) :  d a i l y  

1 per ca l ib ra t ion  

- Duplicate analyses  (p rec i s ion  check - may be MS/MSD): 
or  ana ly t i ca l  batch i f  the  batch is  less than 20 per day. 

1 i n  20 

- Spiked samples (accuracy check):  1 i n  20 or ana ly t ica l  batch 
If the batch i s  less than  20 per day. 

_ _ .  

10.3  Other Specific Requirements 

10 .3 .1  Detection L i m i t s  

Detection limit s tudies  i n  reagent water w i l l  be performed for 
a l l  analyses offered a t  each Division. No ana ly t i ca l  d a t a  w i l l  
be reported less t h a n  the  de t ec t ion  limit wi thou t  a q u a l i f y i n g  
statement i n  t h e  a n a l y t i c a l  report. Detection l i m i t  s tud ies  will 
a l s o  be performed upon a d d i t i o n  of a new instrument or ana ly t i ca l  
method. Such s t u d i e s  w l l l  be performed i n  accordance w i t h  
procedures incorpora ted  I n t o  the method i n  question, or i n  
accordance w i t h  an approved MDL SOP, or  as i n  40 CPR 136 Appendix 
B, Revision 1.11 where n o t  otherwise ava i l ab le .  

10.3 .2  Cal ib ra t ion  

Instrumental c a l i b r a t i o n  curves w i l l  be generated a t  a frequency 
cons is ten t  w i th  the  instrument used and i ts  s t a b i l i t y .  
Cal ibrat ions w i l l  be prepared according to  t h e  SOP for each 
instrument or  method employed. 

0 ’ 625 
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27311 
10.3.3 Addit ional  QC for ICP 

I n  a d d i t i o n  t o  t h e  QC qeasures descr ibed above, t h e  following 
performance check samples w i l l  be included i n  a l l  ICP analyses, 
as requi red  by t he  methods being used: 

- I n t e r f e r e n c e  Check Sample - ICP In te re lement  Correction Factors - ICP Linear  Ranges 

10 .3 .4  .Additional QC for GC/MS Analyses. 

GCMS analyses  must  meet respec t ive  a n a l y t i c a l  (BFB for VOAa and 
DFTPP for  SVOs) tuning c r i t e r i a  a t  a minimum of every twelve 
hours of opera t ion .  

. . .  
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11. CORRECTIVE ACTION 

The Corporate office may be considered a technical resource for 
corrective action. The Corporate office may require corrective 
action based upon results of ITP sample analyses. Results from 
the following QA activities may also initiate corrective action: 

- Performance audits 

- Systems audits 

Corrective actions will be minimized through the use of internal 
controls at the analyst level on a dally basis. 

It I s  the responsibility of quality assurance personnel to 
Identify and report corrective action; it is the responsibility 

- --of managers at all levels to insure that the prescribed 
- -corrective action I s  operational. 

- - __ 

SOPS, QAPs and the ITP all-specify who I s  responsible for taking I 

corrective '-:actions-, when corrective actions are to be taken, and 
who follows up to see that corrective actions have been taken and 
have produced the desired results. 
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NET'S standard format w i l l  be appl icable  t o  a l l  core chemical 
analyses which l abora to r i e s  perform. 

STANMRD PORMAT REQUIREMENTS 

Cover. The cover of each a n a l y t i c a l  SOP w i l l  i nd ica t e  t ha t  what 
follows is an NET Standard Operating Procedure. A "copyright 
# # # #  NET" must  appear on t h i s  page, along with: 

- I d e n t i f i c a t i o n  of t h e  analyte  or s u i t e  of analytes t o  be 
measured (e.g. V o l a t i l e  Organics i n  Waters and S o i l s )  

- General information about the methodology employed i n  the 
procedure (e.  g .  GCMS) 

- A reference c i t a t i o n  of an  EPA approved method t h a t  most 
c lose ly  approximates the SOP (e.g.  Method 8240,  SW-846, 1986) 

- - - 

- NET Region and Dlvision(s) in which the SOP is used 

- Revision # and da te  rev ised  

- Location of and path on the Altos computer where the SOP is 
stored. 

- Signature of the Division Manager and Regional QA Manager. 

Pagination. Each page of the SOP will be consecutively numbered 
as "Page # of # # "  where # #  is the total  number of pages. This 
w i l l  be i n  the upper r i g h t  corner of each page along w i t h  the . method number, r ev i s ion  number, and date of t h e  revision. 
Format. Every a n a l y t i c a l  SOP w i l l  address the following items a s  
a minimum. The order  t h a t  these items appear below is the 

. r  preferred order. 
, '  

1. 
. .  2. 

3.  
a. 
5. 
6. 
7. 
8. 

, *  

. .  

Scope and Applicat ion 
Summary of the Method 
Safety 
Reagents and Materials 
In t e r f e rences  
Analy t ica l  Procedures 
Quality Control 
References 

. .  
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8.1 COMMUNICATIONS 

Requeste' for ITP Sample Analyses from t h e  QA Director s h a l l  be 
addressed t o  the Division Managers and Regional Qual i ty  Assurance 
Managers w i t h  copies t o  t h e  Corporate Officers and Regional 
Managers. This request s h a l l  be received before the a r r i v a l  of 
t h e  sample(s) and w i l l  i d e n t i f y  the o r i g i n  of t he  samples, the 
parameters t o  be run, and repor t ing  requirements. 

Resu l t s  of ITP Sample Analyses shal l  be reported by the  QA 
Director to  a l l  Corporate Officers, Regional General Managers, 
Regional QA Managers wi th in  a t  most one month of the scheduled 
report ing date.  This report s h a l l  i nc lude  iden t i f i ca t ion  of t h e  
t h e  ou t  of control  values  repor ted  as w e l l  a s  t h e  control  limits 
f o r  a l l  analyses. I n  additiorf, a l l  values reported by a l l  
l abora to r i e s  pa r t i c ipa t ing  s h a l l  be included i n  t h i s  report. The 
QA Director may disregard a l l  d a t a  for a s ing le  analysis based on 
s t a t i s t i c a l  considerations.  I n  t h i s  ca se ,  t he  analysis  w i l l  be 
i den t i f i ed  i n  t h e  Results report w i t h  the reason for disregarding 
t h e  ana lys i s .  

Corrective Action Reports (CARS) w i l l  be f u r n i s h e d  t o  the  QA 
Director by the Regional QA Managers w i t h  a concurrent s igna ture  
from t h e  Division Manager on c o r r e c t i v e  ac t ion  taken f o r  out of 
cont ro l  Division analyses i d e n t i f i e d  by the  results report .  CARS 
w i l l  i d e n t i f y  a reference for  analysis methodology, QC parameters 
and con t ro l  limits appropriate  t o  t h e  analysis ,  a na r ra t ive  
discussion of l i k e l y  causes of error, and a descr ipt ion of 
s p e c i f i c  steps taken to  correct the  o u t  of cont ro l  analysis.  I n  
addi t ion  t h e  CARS , w i l l  include the results of the Division's 
performance on a Regionally managed PE administered t o  the  
laboratory by the  Regional QA Manager. CARS w i l l  be due to  the 
QA Director w i t h i n  t w o  t o  four  weeks of publication of the  
r e s u l t s  of I T P  sample analyses report. The due date  f o r  CARs 
s h a l l  be indicated i n  t h e  r e s u l t s  report. 

Regional Corporate Action P l a n s  (RCAPs) w i l l  be free-form reports 
by t h e  Regional General Manager t o  the  Q u a l i t y  Assurance Director 
and the Vice President of Technical Services f o r  a l l  analyses a t  
Level Two cor rec t ive  a c t i o n  t h a t  have no t  been resolved a t  the . 
Division l eve l .  RCAPs w i l l  be due w i t h i n  one month of the l a t e s t  
o u t  of con t ro l  PE. 

I T P  Procrram Assessment '* 631 
The Biannual Report w i l l  provide a n a r r a t i v e  and ;quantitative 
assessment of the progress of the ITP. Annually, the QA Director 
and the Regional QA Managers sha l l  make j o i n t  recommendations, as 
el ic i ted from biannual meetings of q u a l i t y  assurance personnel, 

0 
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to the Vice President of Technical Services and to NET'8 
President on the effectiveness of the ITP and suggestions for 
this Program to be incorporated in future revisions. 

. . . . . . . . . .  . . . . .  . . . . . . . . . .  ?.-  -... .-. - : . _  . . . . .  . -  . . . . . . .  . ~. , . . . .  ?- - - - ~ ~  . __- -____ ..... 
, .  . . .  . .  

. .  

. .  . .  . .  , - -  
- - .- . . . . . .  . -  

. .  
. .  , . -_-. . .  

. . .  . . . .  . . .  
_ .  - 

. . . . . . .  _ - . . .  .. . . . . . . . . . . .  . . .  
I .  

. . . . . . .  . .  . .  
_ < .  . . . . . .  .. - 0 . -  . . . . . . . . . . .  -- . . .  

. . .  

... 

. .  

. .  . .  
. .- 

. .  

. 

.- 

. I  

, .  

. .  

... 

- . . .  .... __  

J 

632 



AppendFx B 

D a t e :  January 10, 1990 
Page 27 of 36 

- - -. -_-_ ._ Revieion No. 0 

2731 

B .  2 DATA QUALITY ASSESSMENT 

B .  2 . 1  Introduct ion 

The purpose of t h e  NET ITP  is t o  supplement, monitor, and improve 
Regional and Divis ion q u a l i t y  assurance a c t i v i t i e s  through the 
use of double b l i n d  samples submitted t o  a l l  l abo ra to r i e s  w i t h  
applicable a n a l y t i c a l  capabi l i ty .  Every rou t ine  ana lys i s  ci ted 
i n  t h e  scope of t h i s  plan w i l l  be evaluated through t h e  I T P  on a 
quar te r ly  bas i s .  Data generated from these samples subsequently 
is  reported and s t a t i s t i c a l l y  analyzed for  conformance t o  the 
c r i t e r i a  s t a t e d  i n  t h i s  document. Reports on performance s h a l l  
be reported throughout NET. Problem analyses  a t  t h e  respect ive 
Divisions s h a l l  be noted i n  these repor t s  and c o r r e c t i v e  act ion,  
depending on the h i - s t o r y o f  -t&e problem, w i l l  be implemented as 

_ _  - - --r - -e explained-In~:B.3.- - _ _  
" - - - -_ - - __ 

- = - -  B r 2 . 2 -  --General - C o n t x x % l  L M t  Development 
_ .  

- Data- from a l l - - - l a b o r a t o r i e s  (including non-NET l abora to r i e s )  
pa r t i c ipa t ing  i n  an I T P  s h a l l  be used t o  detenni-ne con t ro l  limits 
for any p a r t i c u l a r ,  analyte. The methodology fo r  determining 
c o n t r o i ' i i m i t s  f o r  an a n a l y t e  is  a s  follows: 

1) The d a t a  is tested for out l iers  using t h e  Grubbs T-test Table 
B.l. Out l i e r s  a t  the 5% s igni f icance  l e v e l  a r e  then discarded 
from t h e  da ta  set f o r - a n  cinalyte: 

2)  Using t h e  remaining data,  cont ro l  limits a r e  defined a s  p lus  
or minus two s tandard  dev ia t ions  from the mean. These a re  the 
control  limits for any I T P  analyte.  However, t o  account for 

- di f fe rences  i n  s i g n i f i c a n t  f igures  between reported values and 
control  l i m i t s ,  reported values exceeding plus or minus 2.1  
standard devia t ions  from the  mean w i l l  be the  used t o  i n i t i a t e  
cor rec t ive  ac t ion .  

- - - -_ 

_ _  

The two standard d e v i a t i o n  cont ro l  l i m i t  may be changed upon 
agreement by the  V i c e  Pres ident  of Technical Services and the  

- -  -Corporate QA Director .  
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B * 2.3 Organic Analyses 

Since most organic analyses a r e  a multicomponent analysis and t h e  
I T P  t e s t s  an analytical operation rather than  an analyte, t he  
following analytical groups w i l l  be scored separately by the ITP: 
1) Volatiles; 2)  Semivolatlles; and0 3) Pesticides. The 
following algorithm adapted from the EPA'e CLP progrhm s h a l l  be 
used to  generate a score for each of these analyses: 

f 100 1 
I (2A + B + C)  + 2 .2  ( D  + E) I -i- Score = 100 - 

L I J 

where x = the number of TCL compounds spiked into the sample 

A = the number of spiked TCL compounds not identified 

B = the number of TCL spiked compounds identified bu t  misquantitated 

C = the number of unsplked TCL compounds 

D = the number of spiked non-TCL (TIC)  compounds not ident i f ied 

- - 
- _ _ _  - . 

E = the number of unsplked T I C  compounds identified 
- 

TCL = CLP Target Compound L i s t  

T IC  = non-TCL Tentatively Identified Compound 

An organic analysis sha l l  be judged t o  be out of control i f  t he  
overall score i s  less  than 85% for the  analytical group tes ted.  

B . 2 . 4  Scoring for t h e  Biannual R e p o r t  

Each department (metals, conventionals/wet chem, and organics) 
shal l  be weighted equally. 

The percentage of correct analyses for each department w i l l  be 
calculated based on t h e  t o t a l  number of a l l  analyses performed. 
Based upon the average of these departmental averages for  the 
biannum, t h e  laboratories w i l l  be ranked. 

B . 2 . 5  Special Rules 

1) Data reported as less than the detection limit, when t h e  
laboratory's detection limit f a l l s  w i t h i n  or above the cont ro l  
limit range, shal l  be judged a correct analyses. I f  the  
laboratory's detection limit is less than the lower control limit 
and the analyte is reported as a non-detect, the analyte s h a l l  be 
judged o u t  of control, 634 
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2) I f  more than 409 of  the laboratories report 
compound, that  compound w i l l  not be considered 
purposes. 

conducts and 
be deemed to 

3 )  A laboratory not  reporting an ITP analysis that  
NOT providing not i f i ca t ion  l . e .  not reported, sha l i  
have an incorrect analysis  (out  of control ) .  

. .  

an 
for 

it. 

u s p i k e d  
scoring 

. .  
. ._ . . - .  _ " .  _ .  - . . - .  . . .  . .  

.i-- -. - . -. . 
. _ .  . -  .. . . 

. .  
. _. ._ - . . - .  

. -  . .  

.. . 

-. . - 

- 

normally 
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T A L E  8.1 Grubbs Test for Outlying Observatlon8 

This t e s t  is u s e f u l  f o r  making s t a t i s t i c a l  decisions on the 
r e j e c t i o n  of o u t l i e r s .  The procedure for using i t  is as follows: 

1. Rank the  d a t a  i n  order of i nc reas ing  numerical value. 

x1 < x2 < x3 < . . . < Xrrl < xn 
2. Decide whether the sma l l e s t ,  X1, or t h e  l a r g e s t ,  Xd 1s 

3.  Estimate t h e  standard devia t ion ,  s, of t h e  da ta  s e t  (using 

4 .  Calculate  t h e  appropriate  va lue  of T as follows: 

suspected t o  be an out l ier .  

a l l  data) .  

- - x - x1 x n -  x or T = ------ T .t --'I--.-- 
8 8 

. . -. . . . . 
.. . .. : . . .  . . -  
- _  

0 - -  

. .  
.. .- 

. - .  . . __ i  

. .  .. . .- . . .= ...-. _ _ i  .._-Lil"- . . . .  - . .  . 
i , : :;.i - . I  > ... *..:,.- .--. d'.-> ili .... _ .  . - _ _  . .. . . _ .  .--- - . . . -. . .. .. ~ -, . . .. 

:. 5.- .-Select - - - - the--&k'-you - . - . . .are-willing:-.toL . take. ,for . f a l se  re) ection. 
Compare ,T +lth~:-.val~ues. ' tabulated- $n,:this, $*-lez depending on n 

- and t h e  .acceptable : r i s k .  - --If-?- is larger-  than the  tabulated 
. . value-;' '_rej.ection may be made w i t h  the associated r i s k .  

- Values for U s e  in the Grubbs T e s t  for Out l ie rs  
. --- __ 

Number 0-f Risk of False  Rejection 
Data Points  0.1% 0.5% 1.0% 5.0% 10.0% 

3 
4 .  --.-- - 
5 
6 
7 
8 
9 

10 
15 
20 
25 
50 

100 

1 . 1 5 5  
--- 1,1496 - 

1.780 
2 .011 
2.201 

--2.35 8 
2.492 
2.606 
2.997 

- - -  -3.230 
3.389 
3.789 
4.084 

1.155 
- - --1.496 

1.764 
-1.973 

. 2.139 
- 2a-274 - 

2.387 
2.482 
2.806 

- 3.001 
3.135 
3.483 
3.754 

~~~ ~ ~ ~~ 

1.155 1.153 
1 .492 1 . 4 6 3  
1.749 1.672 
1.944 1.822 
2.097 1.938 
2 .221  2.032 
2.323 2.110 
2.410 2.176 
2.705 2.409 
2 .884-  2.557 
3.009 2.663 
3.336 2.956 
3 .600 3.207 

1.148 
1.425 
1.602 
1.729 
1.828 
1.909 
1.977 
2.036 
2 .241  
2.385 
2.486 
2.768 
3.017 

Tabulated va lues  obtained i n  p a r t  from ASTM E-178 which should be 
consulted for more extensive tables. Reference: P.E. Grubbs 

- - - - . - - - . - and G .  Beck, "Extension of Sample S i z e s  and Percentage Points 
- -  for-" Signi f icance  Tests of Outlying Observations, " TeChno~~etriCB, 

TCMTA, 14 (No. 4 ) :  847-54 (November 1972) .  
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CORRECTIVE ACTION 

A t  any correct ive ac t ion  level ,  t h e  Corporate of f ice  may be 
considered a technical  resource a f t e r  exhausting other avenues. 
These requirements apply t o  a s i n g l e  ana lys i s  a t  a Division. 

Level Zero - I n  Control Analysis 

This  is the idea l  place t o  be. It represents  no pr ior  h i s to ry  of 
problem analyses ( t h e  p a s t  is forgotten).  Note t h a t  Level Zero 
may be entered from any subsequent cor rec t ive  act ion Level. 

Level One - Any I T P  Analysis Out of Control 

Any ITP analysis judged o u t  of con t ro l  by B.2 w i l l  r e q u i r e  
submissi-on. '.-of."--a CAR to - the  QA Director. T h i s  CAR w i l l  con ta in  
t h e  results of an i n t e r n a l ,  b l i n d  PE sample. managed by t h e  

. __ .-. - . __ ... ._ - . - Reg&onal,,Q anage:r,, :a-f terr correc-Ei-ye. ,:a $&.,-has been taken 
_ _  - .~ This: PE.? must :be-.a , s-tmdard -externa-r. t o  ' t -caiibr,ation of t h e  

a a l y s i s ;  ' it ' have had i t s  t r u e  concentration assigned 
* -  : . - outside:- . the - -Div&s&on-:-..ed- ..it .must have .',,do.cumented acceptable  

. _. . .. 

. , .  . 
. .. 

. . -=.-.. ..,. . - ;c,ontrol,r l imits -ass ignedrto it-. :.' 
. .  . . .  . .  

_. . 
.. . Level Two. .- =:Two -XTP Analyses 

-. . -Entry.-i-nto.L7Level -Two can occur when: 

Out 'of Control,. ... , . .  
.. . 

. .  
, . .  . . .  -.: * 

... - 

1) The in t e rna l ,  b l i n d  sample required i n  Level One, administered 
by the  Regional Q u a l i t y  Assurance--Manager, can not be run within 

2)  Two consecutive corporate  ITP  analyses are  out  of control .  

. cont ro l  limits and reported by-the CAR due date,  or, . 
Level Two requires t h e  following co r rec t ive  action: 

i - A d e t a i l e d  SOP of the  a n a l y s i s  i n  a required format. 

- :  

.- 

- A Regional Corporate Action P lan  (RCAP) from t h e  Regional 
Manager t o  the QA Director and t h e  Vice President of Technical 
Services ident i fying how he or she intends t o  bring the a n a l y s i s  
i n  cont ro l .  This r epor tmay  be ve rba l ,  and is not  constrained by 
any format other than t h a t  it must address and s p e c i f i c a l l y  
attempt to  resolve t h e  problem analysis.  

Level Three - Three ITP Analyses Out of Control 

Level Three i s  reached when the next  ITP analysis af ter  Level Two 
i s  ou t  of control.  If Level Two a c t i o n  yields  an i n  con t ro l  ITP 
analys is ,  the Division reverts t o  Level Zero f o r  the  ana lys i s .  
A t  Level Three, the  Regional General Manager removes t h a t  
ana lys i s  from the Divis ion 's  product  l i n e ,  making eve 
subcontract the  ana lys i s  w i t h i n  NET. %%fort to 
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To ex i t  Level Three, the Regional Manager peti t ions t h e  Vice 
President of Technical Services f o r  another  I T P  sample. The 
Division 's  ana lys i s  remains i n  Level Three u n t i l  t h i s  ITP 
ana lys i s  is run successful ly .  An i n  c o n t r o l  I T P  sample analysis  
r e s u l t s  i n  Level Zero s t a tus ;  t h e  Division may run the analysis  
again f o r  hire. 

How t o  Complete t h e  Corrective Action Report (CAR)  

Section 1 of Par t  1, "The Problem" should be f i l l e d - i n  using da ta  
from t h e  QA Direc to r ' s  I T P  #xxx Resul t s  Report, for those 
analyses t h a t  have been i d e n t i f i e d  a s  o u t  of control  i n  t h a t  
report. 

For Section 2 of Part 1, "The Analysis", t h e  Method Reference 
must c i te  an EPA approved ana ly t i ca l  method, e .g .  Method 8240,  
SW-846, 3rd Ed.:  "Volat i les  by GCMS" is NOT acceptable. 
Instrument I D  and type must i d e n t i f y  the  manufacturer of the 

- -  ,primary a n a l y t i c a l  instrument  ,used, e.g. Perkin-Elmer, and the  
_ _  - Model #,::e-g. __.650O-;--and t h e  type,-- _e.g-.::IwPS-_ - -- - 

- -  Tge-"QC 1nd ica to r " l s the  most d i f f i c u l t  t o  f i l l  o u t  because of a 
wide v a r i a b i l i t y  among methods. "CL" and "CL r e f "  r e fe r  t o  
c o n t r o l  limit and the reference from which t h e  control  limit was 

- obtained respec t ive ly  ( the  l a t t e r  may be I n t e r n a l l y  derived). A 
"continuing c a l i b r a t i o n  standard" is a labora tory  standard such 
a s  a mid-point c a l i b r a t i o n  standard used d a l l y  o r  batchwise t o  
v e r i f y  the  c a l i b r a t i o n  has not d r i f ted .  "External standard 
v e r i f i c a t i o n "  is  an Independent (of the c a l i b r a t i o n  standards) 

-reference standard such as -those ava i l ab le  from the Environmental 
Monitoring and Support Laboratory i n  Cinncina t i .  

_. - - .. - - 
_ _  

D 
- -  - 

. -  . 

. . .  , . -  _. . - .  .. .. . __  . . . - 

B . . . .. . . 
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Figure 8.2 Corrective Action Report (CAR) 

Corrective 
Action 
R e g o r t  

DATE : 
TO: QA Director cc: 
RE: Out-of-Control ITP  Value Reported 

PR: 

Division : Dept : 

Analy s i s : ITP# : 

True value: Reported value:  U n i t s :  

-- .-. - _  - 
- -  

_ -  . . ,  . .. - _ _ _  . - - .-  -Method. reference & #: -..  ._ . . ~  . . .  
- -  

_-- --  . . . .  
-- - . - __  - 

Instrument I D  and type: 

Problem Identification - Check ALL Boxes That Apply 
.- 

Supervision 
- -  

u l e t h o d  not  followed 

nQC not  performed 
. .  

O Q C  CLs ignored 

0 Login 

Reporting .-- .- 0 
- 0 Laboratory contaminition 

0 Detection limits problems 

[7 Dilut ion o r  ca l cu la t ion  

0 Other 

0 Instrument or service problem 

0 Standards suppl ie r  problem 

Corrective Action Taken: 1. 

QA Manager Divis ion Manager 
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corrective 
Action 
~ e g o r t  Part Two 

- --.. 

. -  

. .  

DATE : 

TO: QA Director cc: 

RE: Regionally Administered PE Results 

FR: Regional Quality Assurance Manaqer 

ITP# : Analysis : Division: 

Date of PE Analysis: 

Was the PE Single Blind? .Double Blind? 

Is the Analysis now in Control: 

Comments: 

. _.-- . - . . . . . . . . .  

... .. 

. . . . . .  .... _ -  - . - -- 
- -  . .- . .  . . ---. . -  ,... --  - - -  

Regional Quality Assurance Manager 
- 

.... 

. .  
I .  

. . .  . -  - .  . . . .  . . . . . . . . . .  
, .  
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Corrective Action Report - Qual i ty  Control Indicators 

I T P # :  Anayl si  s : Division : 

DETECTION LIMIT (DL) 

Date run Measured DL 

Detection L i m i t  Reference 

METHOD BLANK 

Date Concentration L i m i t  (CL) 
Control 

Method Blank CL Reference 

ExTERNht STANDARD VERIFICATION - INDEPENDENT REPERENCE 
True Measured CLS 

Date run Concentration - Concentration 
_ _  _ _  

- .  - 
External. -S.t +.rid-cd--Cori-Zrol L M  t .Re f e rence 

. . . .  . ' 7  ' 1 -. . I  _.+ i . 7 :..- . . .  - . - _I ̂. -. - - 
- 

CONTINUING CALIBRATION VERIFICATION-ON-GOING CALIBRATION CHECK 
= - True Measured CLS 

Date r u n  Concentkation Concentration 

LCS Control L i m i t  Reference 

ACCURACY CHECK - SAMPLE SPIKE 
Date run Conc . Conc. Added Observed Recovery 

Sample Spike Total Conc. Percent 

Accuracy C L s  Accuracy Control L i m i t  Reference 

PRECISION CHECK - SPIKE C SPIKE DUPLICATE OR SAMPLE C DUPLICATI 

Date - run Conc . Difference (RPD) RPD CL RPD CL Referenct 
True  Relative % 

CALIBRATION 
Date run # of standards Lowest standard Highest standard 

Concentration Concentration 

Calibration CL Observed Calibration CL Reference - - _ _  641 

SIGNA= DATE 
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ITP Corrective Action Plowchart 

"Zero 
Level" 

success 

ITP 
4 - ~ Analysis 

3. unsuccessful 1-1 1 

I 

Internal success Next 
Regional PE \ c 

LEVEL 

0 

1 

successful 

unsuccessful 

I 

SOP C RGMs RCAP 
. to QA Director 

successful 
Next ITP 

I 

2 

I 

unsuccessful 

RGM Petitions VP of TS 
for ITP Sample 

unsuc- 
successful ITP cessful - .r 

w Sample 3 . 
I 

.. . . 

3 

y 


